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ABSTRAK 
Sistem perawatan korektif untuk lambung kapal harus dilaksanakan 
seefisien dan seefektif mungkin. Proses pemindahan data dan informasi dari kertas 
kerja satu ke yang lain menyita banyak waktu dan energi. Dalam pemindahan 
jumlah data yang besar, kemungkinan tetjadinya kesalahan akibat faktor manusia 
menjadi lebih besar. Ketika pengolahan data untuk pengambilan keputusan 
menjadi rumit, hal ini perlu sebuah pendekatan yang sistematik untuk manajemen 
informasinya. Perusahaan pelayaran memerlukan suatu dukungan teknologi 
informasi yang cepat dat teliti untuk membantu analisa dalam pengambilan 
keputusan manajerial. 
Solusi untuk jaminan kerapian dokumentasi perawatan kapal ialah dengan 
menggunakan komputerisasi sistem database perawatan lambung. Modul 
Perawatan Korektif untuk lambung kapal dapat membantu pengumpulan, 
penyimpanan, pembaharuan, pengolahan data perawatan lambung kapal dan 
prediksi perawatan. Dalam fungsinya untuk membantu keputusan manajerial, 
maka modul ini membantu memberikan penilaian kegagalan dari laporan 
kegagalan untuk menentukan tingkat kegagalan dan status perbaikan; cargo data 
memberikan informasi mengenai perkiraan pendapatan untuk setiap petjalanan; 
dan outsource data telah memberi informasi seperti down time, perkiraan biaya 
dan faktor ketersediaan. Itu semua, akan membantu pihak manajemen untuk 
memilih outsource yang terbaik, untuk aktivitas perawatan kapal. Dalam tugas 
akhir ini, penulis menggunakan Microsoft Visual Basic dan Microsoft SQL Server 
untuk membangun sistem database perawatan lambung kapal. 
Oleh karena itu dengan implementasi dari perangkat lunak ini, 
memungkinkan penyimpanan dan pencarian data efisien dibanding dengan 
menggunakan banyak kertas keija. Modul ini juga membantu akses data dari 
beberapa orang yang terlibat dalam perawatan lambung kapal.. 
Kata kunci: Modul Perawatan Korektif untuk lambung, Database Perawatan, 
Keputusan Manajerial, Microsoft Visual Basic dan Microsoft SQL Server. 
ABSTRACT 
Corrective Maintenance System for hull should be executed efficiently and 
effectively. Evacuation process of data and information in Fleet Division, from 
one worksheet to the other will confiscate of time and energy. In transferring 
amount of data, the human error probability becomes bigger than a few data. 
When the data processing for decision support was overwhelming, thus 
necessitating a systematic approach to information management. Shipping 
company requires an information technology support for quickly and accurately 
analysis in management decision making. 
The solution for neatly maintenance documentation guarantee is using a 
computerize maintenance database system. The Hull Corrective Maintenance 
Module assists to corrective maintenance data collection, recording, storing, 
updating, processing and forecasting. At the function to assist the management 
decision, this module would give a failure assessment from failure report to 
determine whether the failure level and repair status; cargo data had given an 
information concerning the income estimation for every trip; and outsource data 
had given any information such as down time, cost estimation, and availability 
factor. That all, will assists the management personnel to choose the best 
outsource, which use for maintenance activity. In final project activities, the 
author using Microsoft Visual Basic and Microsoft SQL Server to construct the 
hull maintenance database system. 
Therefore by implementation of this software, perhaps the depository and 
data seeking more efficient than using a lot of paper sheet. Hull Corrective 
Maintenance Module also assists the data access from many persons related in 
hull maintenance connection. 
Keywords: Hull Corrective Maintenance Module, Maintenance Database, 
Management Decision, Microsoft Visual Basic and Microsoft SQL Server. 
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Hull Maintenance System should been executed efficiently and 
effectively. Therefore, require the existence of adequate operational data 
system. Information technology support for the operation control data, be 
needed to make quickly and accurately analysis in management decision 
making for the shipping company. 
The aim of ship maintenance ts to assist the shipping company 
management can fulfilled the conditions of safety policy, environmental 
protection and regulations from international classification society. Shipping 
company is obliged to fulfill one of policy from IMO (International Maritime 
Organization) that is about released the ISM (International Safety 
Management) Code to take care commitment of management. Because this 
matter represent the condition to obtain DOC (Documents of Compliance) for 
the company and SMC (Safety Management Certificate) for the ship. Because 
of that, every data of maintenance have to be manageable efficiently and 
effectively for management report. 
In actually, data traffics especially in armada division were solid enough. 
There are too many of manual work in inspection report analysis. Evacuation 
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process of data and information from one worksheet to the other will 
confiscate of time and energy. In transferring amount of data the human error 
probability becomes bigger than a few data. 
Usage computerize system in keeping maintenance report, was also felt 
maximal less used, it is caused by registered in different various program. 
With insufficient tool, a Fleet Manager will obtain difficulties in determining 
decision as quickly and precisely for repair status. And existence about 
tradition of concerning ships maintenance, that only pursuant to decision 
maker experience (Fleet Manager), so when commutation of Fleet Manager 
will be happened, processed the experience transfer wouldn't maximal. 
Therefore, need a good management of change. Every decision taken for ship 
maintenance not only influences the ship operational, but also has truly impact 
for the earnings of shipping company. 
The solution to guarantee the neat maintenance documentation is using 
software, which can update the every step from process of ship maintenance 
with the newest data. Where Hull Maintenance Management is representing an 
innovative solution for the inspection arrangement and ship repair strategies. 
The focus from Hull Maintenance Management is integrity of hull life cycle 
owned to cover the inspection strategies and periodical maintenance. When 
detailed inspections have been already done, the inspection result required 
follow up step by shipping company management. 
The Fleet Manager needed a tool, which can assist in conducting its 
duty as a person who has a responsibility in execution monitoring of ships 
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maintenance. Using Hull Corrective Maintenance Module for Management 
Decision Support which its function is make some assessment from non 
conformities report to determine whether the damage represented Minor Work 
or Major Work requiring furthermore action and finally to determine the 
repaired status. Processing the scheme development paradigm Management 
Decision Support Software is a group of duty, phase and efficient activity to 
transform of user requirement to an effective software solution. In represented 
the activities that happened during the inspection report assessment uses the 
Microsoft Visual Basic. 
Fleet Portal contains the accurate historical data, the transport route, the 
result of previous inspection, the method and explanation about the previous 
maintenance and its material. From this information, is expected to assist 
analyzing condition the Sister Ships (the ships which seen to be own the 
looking like of hull form), have the corrosion damages at different place. With 
the existence of accurate information support from inspection report, a Fleet 
Manager from will be easier to assess the assorted cause of damage or non-
conformities which was founded in field. 
The inspection reports will be analyzed to assess the risk so that could 
take a decision with concerning maintenance precisely. To analyze the non-
conformities report use the FMEA method (Failure Modes and Effect 
Analysis), so that plan to determine the model and the effect from the 
damages. Pursuant the analysis, a continuation decision from the inspection 
reports can be made to decide whether ship can continue its operation but with 
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the existence of periodical inspection, or bring the ship for the docking repair. 
However the software purchasing expense make expenditure expense will be 
increase, so that installment factor is competent become the special 
consideration for shipping company management. 
1.2 Problem Formulation 
The problem of scheme the Corrective Maintenance Module: 
1. How to determine the risk priority number, from an inspection report with 
this module. 
2. How to determine down time period, with historical maintenance data. 
3. How to know the relationship between the dock space availability with 
the repaired status. 
4. What is the impact of Corrective Maintenance Module for hull 
maintenance application, in the making of good management report 
concerning the reasonable repair. 
Problem definition used in solving of this final duty is: 
1. Failure report as an input for Failure Assessment. 
2. In scheme of Corrective Maintenance Module do not assess the compatible 
hardware. 
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1.3 Writing Purpose 
In this final project will take some purpose. Intention of study process to be 
done for: 
1. Knowing the way of software scheme by Microsoft Visual Basic for 
maritime application. 
2. Knowing parameter for the managerial decision making of ship repair 
status 
3. Knowing the way of analyzing, non-conformities inspection reports for 
hull damages. 
1.4 The Benefit of Final Project Result 
From result of scheme Corrective Maintenance Module obtained the following 
benefit: 
1. With the existence of software scheme use the Microsoft Visual Basic be 
expected able to depress the expenditure especially for the expense of 
purchasing and software installment. 
2. Give an input to shipping companies, upon the consideration concerning 






By operating ship, go out to sea to cause the great enough damage potency 
for hull construction. Work scope to hull cover the body I ship construction I ship 
husk especially part of below or under load line is inclusive of sea chest. The 
example damage is: rustiness, gluing of plant and animal go out to sea the, cart, 
rips the, leakage, deformation, displacement or possible moment of making or 
repair does not pursuant to going into effect (Sasongko, 1996). 
2.2 Hull Construction Failure 
Displacement and erosion also result the leakage happening. While 
because accident factor will enable to the happening of following at husk or 
construction log or possible also cart. The happening of cart, rip, even leakage to 
plate of hull construction oblige to change newly as according to guide and 
classification rule. Dint (dented) and also wave (corrugation) at plate of 
construction husk can be depicted at Shell Expansion and have to be changed by 
pursuant to classification (Sasongko, 1996). 
According to Sasongko ( 1996) the happening of rustiness at hull construction will 
result: 
• Decreasing of hull construction generally 
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• Taking place of rustiness process will result the happening of leakage of 
plate of husk of ship construction. 
• Decreasing of it thick seta leakage oblige to change and repair. 
• This repair cost money which do not minimize also will add the cost 
allocation for the treatment of ship repair and, 
• Repair will confiscate the time operate for the ship result the ship earnings 
will also decrease. 
According to Sasongko (1996) inspection at hull construction cover the: 
• Thick measurement of husk plate and also precisely on course. 
• Location inspection and also wide measurement and deepness of 
deformation of plate of construction husk. 
• Inspection to rustiness condition, paint abraded and leakage routinely 
2.3 Hull Maintenance Software 
To increase monitor ability for every fleet by inspection optimize, usable 
hull treatment management hence software of Hull Maintenance. Advantage 
which can be obtained with the software application for example: existence of 
accessing to always to know the condition nowadays hull with the election of 
management report can improve the observation process the inspection and 
execution of structure treatment become militant from hull of ship. The available 
of transparent information and easy to understand for management party to overall 
of armada owned. (www.dnvsoftware.com). 
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Software of this Hull Maintenance is designed for the : optimize of the 
reporting database, analysing hull condition, assisting organization of 
management function better with the existence of adequate data support and 
structure govern the job and also the specification of :from treatment. This system 
is consisted of the system at ship and office (liner), what organically database 
transfer by update database (www.dnvsoftware.com). 
2.4 Database Management System 
And Database Management System represent a group of program to 
define, to making I storing and database manipulation to assorted of application. 
Its intention Data manipulation looks for the data (query), data modification 
(update) and makes the report (Pramana, 2000). 
While software of Hull Corrective Maintenance for Management Decision 
Support representing the part of Hull Maintenance Management, has target to be 
can study the damage reported by an inspection moment to evaluate the status of 
ship and its continuation action. Risk enumeration require to be taken to be 
facilitating risk arrangement remember the existence of order - obligatory order 
this time. Monitoring consistently to be done lessen the fatal impact of function 
failure (www.dnvsoftware.com). To get the failure function with the risk study 
can be taken by using Failure Modes and Effects Analysis (FMEA). Influencing 
failure can also that moment from installation early hull or repair moment 
(Keyserling, 2000). By FMEA obtainable analyze the risk quantitatively and also 
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qualitative which also to get the level of damage risk that happened at the time of 
inspection (Keyserling, 2000). 
In scheme of software of Management Decision Support use the Microsoft 
Visual Basic applicative for this time, because most job world still use the 
Microsoft Windows (Holzner, 1998). Basic very easy to write the program base 
on the Windows. Environmental of Visual Basic programming contain all 
medium required to develop the program for the Windows of swiftly and efficient. 
Existence of line of menu and toolbar give the amenity to access to all command 
controlling this program. ( Halvorson, 2002) 
According to Pramana (2000) in designing software there are some activities, 
covering: 
1. Requirements Analysis and specification 
Understand will conducted by that moment system (fundamental 
problems) and express in the form of clear and detail. 
2. System And software design 
Determining correct solution for the fundamental of above problems and 
express [it] in an easy form to be translated to a computer program. 
3. Implementation I coding 
Translating designed by software to a programming language. 
4. Testing 
Checking software so that as according to requirement wanted and free 
from the mistake (error I bug). 
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5. Operation And maintenance 
Repairing any mistake [is] which emerge and improve the facility from 
system as according to requirement 
The data model gets its inputs from the planning and analysis stage. Here 
the modeler, along with analysts, collects information about the requirements of 
the database by reviewing existing documentation and interviewing end-users. 
The data model has two outputs. The first is an entity-relationship 
diagram, which represents the data structures in a pictorial form. Because the 
diagram is easily learned, it is valuable tool to communicate the model to the end-
user. The second component is a data document. A document that describes in 
details the data objects, relationships, and rules required by the database. The 
dictionary provides the detail required by the database developer to construct the 
physical database. Database design is defined as: "design the logical and physical 
structure of one or more databases to accommodate the information needs of the 
users in an organization for a defined set of applications". 
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Picture 2.1 SimplifY Database System Environment. 
The design process roughly follows five steps: 
1. Planning and analysis 
2. Conceptual design 
3. Logical design 
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4. Physical design 
5. Implementation 
The data model is one part of the conceptual design process. The other, 
typically is the functional model. The data model focuses on what data should be 
stored in the database while the functional model deals with how the data is 
processed. To put this in the context of the relational database, the data model is 
used to design the relational tables. The functional model is used to design the 
queries which will access and perform operations on those tables. 
2.5 Entity Relationship Modeling 
Modeling Data I Data Analysis is technique to comprehend a problems 
and its complexity as well as to get the information required to solve problem the 
by seeing the problems from the aspect oflook into the DATA 
Some technique of modeling data: 
1. Entity Relationship Modeling 
Is first time introduced by Chen P. (1976). Most Model data often used in 
design of database application conceptually, with the focus of data which 
will be kept. 
2. Semantic of Modeling Object 
Using concept of class and subclass in modeling data 
3. The NIAM ( Nijssen Information Analysis Method) 
Model this pursuant to description data truthfully. This is conceptual data 
model owning complete notation for the represented of data. 
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4. Binary of Modeling Data 
Is a data model to orient the graph, where its dots (nodes) is an attribute 
atomic (simple) and its lines (binary arcs) represented relationship type 
between two attribute 
5. Object-Oriented Modeling 
Technique modeling which is pursuant to concept orienting at object 
(object-oriented) and suited for application using language and database 
orienting at object. 
From all kinds of the data modeling technique, ER Modeling is the most 
popular during last 2 decades, though latterly start to emerge the other, 
which can represented of more amount information that is Semantic of 
Object of Modeling and Object-Oriented Modeling. 
What there is ordinary system represented in the form of element (entity) from 
problems, its characteristic (attribute) and relation/link (relationship) usher the 
elements. 
Phase E.R. Modelling 
1. Learning input 
2. Design the conceptual model in mind 







~ ___ .. An Attribute 
1 or Property 
0 -------------• A Relationship 
I N 
Enrolment _ ......... .__. _____ _. An Entity 
Picture 2.2: Main component in ER Modeling. 
Complex Entity enough to be defined so that cannot be got by an 
acceptable and satisfying definition by all party. In general, entity is 
something in the world of reality owning separate existence. A entity can 
in the form of an object owning physical existence (human being, car, 
house, or officer), or in the form of an object owning conceptual existence 
(company, work or majors from an university) 
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Follow the example of the entity: 
• student, lecturer, class, study area (in university modeling) 
• officer, manager, departmental (in white collars modeling) 
Entity Instances: 
• Kindness is instance from entity student 
• S 1 Sistem Perkapalan is instance from entity of study area 
Weak Entity is entity, which its existence hinges full at existence from 
other entity. For example, husband I wife from officer are weak entity 
which its existence base on the entity officer. 
Attribute 
Attribute is property from entity in the form of information about the 




• NIP (Number of Officer Mains) 
Follow the example of the attribute above is ordinary attribute. Others, 
there are some other type attribute, that is Composite Attribute, that is 
attribute which is formed by merger of some other attributes. For example: 
attribute address, coming from merger attribute walked the, town and zip 
code. 
Multi-value Attribute, that is attribute owning some value (nilai) to every 
instance from entity. For example: title (Ir, drs, SH ... ), somebody can own 
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some title at one blow 
Identifier (key) special attribute which by unique can be used to identify a 
An instance from entity. For example: 
• NIP [is] key for the entity of officer 
• NRP [is] key for the entity of student 
Relationship 
Relationship used to connect two entity or more with the certain meaning. 
For example incoming Kindness Student [of] majors of area of study of S 1 
Sistem Perkapalan Officer Tono put hand to the company X Degree 
(derajat) from relationship is amount entity participating in the 
relationship. This Degree can in the form of unary (one entity), binary 
(two entities, three entities) ... Relationship Binary, which is most 
commonly, used the Cardinality from relationship used to identify the 
structure from relationship. For example: 
• One To one ( 1:1) 
• One To many ( 1 :N) 
• Many To many ( N:M 
Advantage of ER Modeling 
1. Simple 
2. Able to represented core from what required making a good design 
database. 
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Loss of ER Modeling 
1. Its result can in the form of some alternative model, depended how 
all analyst I designer comprehend the system. 
2. Notation from ER modeling still a lot of variation (less standard). 
Summary ER Modelling Notation 
Entity 












of E2 in R 
1 N 
Cardinality Ratio 





Picture 2. 3 Summary ER Modeling Notation 
ER diagram: 
customer CustAcct account 
Data-structure diagram: 
customer name street city number balance account 
CustD~ /cctDate 
date 
Picture 2. 4 Example of ER Modeling 
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2.6 Microsoft Visual Basic 6.0 
Visual Basic is one of computer language programming. Language 
programming is a command that understood by the computer to do certain 
duties. Visual Basic language programming that developed by Microsoft since 
year 1991, representing development from its predecessor that is BASIC 
(Beginners All-Purpose Symbolic Instruction Code) language programming 
that developed at 1950. Visual Basic is one kind ofDevelopment Tool that use 
to make assorted of computer program, especially a computer program that 
used Windows operating system. Visual Basic represent a language 
programming that supporting object (Object Oriented Programming= OOP). In 
object Oriented Programming (OOP). Window Form of Visual Basic has the 
character of the UI (User Interface), which we can develop by using a 
peripheral control oftoolbox. 
Program that based on Windows have the character of event-driven, it's 
mean program that work based to the event that happened to the object in the 
program. For example, if a user clicking a knob hence program will give the 
"reaction" to the event click. The "reaction" that gives by Program will match 
according to the code program (algorithm) that made for event at certain object. 
Algorithm from this program will we develop according to ER diagram which 
we have made previously, and the table form will we make as easy as possible 
for the user that will used this program later. 
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2.7 Computerize Maintenance Management System (CMMS) 
The objective of maintenance organization is to maximize uptime in most cost 
effective manner. To accomplish this objective, the following strategies must be 
clearly specified: 
1. Effective maintenance strategies derived from equipment condition and 
history. 
2. Effective techniques for planning and scheduling of work order and 
utilization of resources. 
3. Monitoring of maintenance activities, data collection and performance 
reporting to support continuous improvement. 
These three activities require information about equipment, worker, work 
orders, jobs, job standards, production schedule and the nature of operations 
organization. The amount of information that is collected processed and use for 
decision making is overwhelming, thus necessitating a systematic approach to 
information management. In, addition, the complexity and uncertainties 
involved the process of maintenance, engineering and the amount of 
information handled in a typical maintenance system require computer support. 
Appropriate computer support provides the means for quick and timely 
response. 
A computerized maintenance management system (CMMS) is basically an 
information system adapted to serve maintenance. A CMMS aids in process of 
data collection, recording, storing, updating, processing, communicating and 
forecasting. The CMMS is an integrated system that helps the maintenance 
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leadership manages all aspect of life in the department. It is essential for 
planning, scheduling and controlling the maintenance activities. Through 
effective reporting, a CMMS can provide maintenance managers and engineers 
with the information needed for sound decision making to control and improve 
the maintenance process. 
Most organization today has some sort of computerized maintenance 
support but may have failed the reap the full benefits of CMMS for the 
following reason: 
1. In many cases, the system doesn' t meet the maintenance requirements. 
2. The system not user friendly. 
3. Maintenance planners and engineers are well not trained in using CMMS. 
4. CMMS reports are not used for maintenance improvement. 
The success of a CMMS can be measured by its availability to support the 
maintenance process. Two important elements are essential for an effective 
CMMS: 
• Its ability to support the main activities in the maintenance process and, 
• The ability the software and hardware configuration of terms of its 
reliability ease of use, quality of information and timely processing. 
CMMS can be centralized in small organizations or completely 
decentralized and distributed in large organization. It can run on main frame, 
micro computers, workstations and personal computers. In addition, it can be a 
standalone system or part of a network in a client - server environment. A 
typical local area network may have several remotely located terminals. The 
II- 17 
software can be menu driven or window based. A typical CMMS is linked to 
inventory, payroll, purchasing and accounting. Experience has shown that the 
system reliability, timeliness and ease of use enhance the utilization of a 
CMMS and increase its benefits to the organization. 
In terms of support to the maintenance process a CMMS usually includes 
the following functions: 
• Equipment identification 
• Preventive maintenance 
• Work order management 
• Planning and scheduling 
• Inventory control 
• Job standards 
• Equipment history 
• Costs and budgets 
• Performance reports 
• Quality reports 
In the design process of a CMMS one or more of preceding functions are 
usually grouped into one module. A CMMS design that supports the previous 
function is presented, for the example this is work order or request control 
module serve the following functions: 
1. Documenting the process of work request and authorizing the work to be 
performed. 
2. Planning, monitoring and controlling the actual work. 
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3. Collecting data about maintenance performance and costs. 
4. Providing needed information for feedback and continuous improvements. 
The work order requires two types of information. The first type is used for 
planning and scheduling and the second is for identification. 
This module initializes the work order by supplying the necessary information 
regarding new jobs. The categories of information are as follows: 
• Work order number 
• Date 
• Problem definition and tool needed 
• Equipment number, work plan and location. 
• Estimated man-hours and costs. 







To solve the problems of this final project that have been analyzed, 
Methodologies represent a base framework that used as a reference. To finish this 
final project hence will be used a simulation method, so that all data changes can 
be documented better and clearer picture to analysis from the data than manual 
work. Step from this method shall be revealed as follows: 
Picture 3.1 Methodology ofthe researchjlow chart 
The explanation from flowchart above as follows: 
3.2 Study of Literature 
At this phase will be complete to literature, which there have with 
reference to maintenance ship (maintenance management process), method 
study the damage modes and effects (with FMEA) also technique study to 
design software by using Microsoft Visual Basic. 
3.3 Data Collecting 
Data collecting is a first step to learning about actually condition happen in 
real fields, so we must build a bridge to take a connection between actually 
condition and maintenance theories. The most important knows about 
maintenance of ship activities in Meratus Shipping Company. Data that we 
need in Software Process Development Paradigm, to develop Management 
Decision Support for the example as follows: 
Business Process of Maintenance activities, Consideration to determine 
the repair ship status, Shipping Routes, Cargo data, Historical of repair and 
ship inspection data, Non Conformities Form, Planned Maintenance 
System record and others. 
The method for data collecting from the Fleet Division of Meratus 
Shipping Company is: 
1. Making conversation with the Meratus employees, who involved in 
Maintenance activities. 
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2. Taking some document and example data record from Meratus 
Shipping Company. 
3.4 Data Processing 
Data obtained learned, and then grouped and compiled such as those, 
which planned facilitate the input determination, location, process the 
program and output. Especially is determining the business process of 
maintenance activities in Meratus Shipping Company as a fixed form. 
Business Process of Maintenance activities at Meratus Shipping Company, 
for the example as follows: 






Picture 3.2 Running Maintenance Worliflow 
Running maintenance is a maintenance activity according to Planned 
Maintenance Schedule. Routinely crew activity, which Chief Officer has a 
responsibilities to record every activity. 
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b) Docking Repair 




request I Repair 
List 
• Repair List 
Assessment 
• Make a docking 
plan with DIM, 
approved by 
Fleet Director 




• Prepare the 
document 
support 
• Monitoring the 
docking activities 
• Monitoring 
Dock Monitoring&Superintendent ~ Inspection 
Working by BKI 
& 
Administration 
• Final Reporting 
all Docking 
activity 
Picture 3.3 Docking Repair Worliflow 
3.5 Hull Corrective Maintenance Module Designing 
1. Important have requirements analysis and specification, because with 
understand what thing be done by that moment system (problems 
fundamental) and express it into clear and detail form. 
Systems analysis is some steps, which must be done m order to 
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identifying, understanding and planning to solve a problem, and at the 
same time, out for allocation some of planned solution in the software 
forms. Making specification from a problem (problem specification) 
usually complicated enough, because used public software system to 
increase a work system, where previously there is no system at all (or 
there is, but very finite). It is usually, difficult for an organization to 
anticipate the effect of change. 
System modeling is an art to interpret and get the relevant detail from 
problems fundamental. One of way of to make the model from a 
problem is with focusing at staying process in the system. Process is a 
transformation (change), transaction or event owning certain input and 
yield the certain output by way of processing the input 
i---+11 F(A,B, ... ,Z) 1---~: i 
INPUT PROSES OUTPUT 
Picture 3. 4 Transformation Process 
2. System and software design 
Determining correct solution for the fundamental of above problems 
and express, it in an easy form is translated to a computer program. 
Process designed is representing the continuation from systems 
analysis process. Design is early stage from development phase of a 
product or system. Design stage can be defined as: 
Applying process of various technique and principal to defme a device, 
detail process or system so that can be realized in physical. 
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Intention of designer is to yield the model or representation from an 
entity to be developed later. Then processes from the model 
development represent result of combination from intuition and 
experience from designer, which have developed the similar system. 
There are two public questions about process designed by this: 
• How to evaluate a designed by a system? 
• How to control a process designed? 
In this phase, quality from data structure, the architecture program, 
interface and detail from procedure/function developed and repaired 
continuously, analysed and documented. Design stage yields a 
software representation, which can be used to assess the quality from 
software. Principles designed of this, are used by all software engineer 
during the process designed to take place the concepts designed to 
provide the criterion basis for assess the quality from designed 
Modularity in program and also data and abstract concept enable all 
designer to moderate and return the reuse of software component. 
Program and data structure are especial component from software 
architecture, while detail procedure prepare for the algorithm 
implementation. Information Hiding and functional independence 
provide the heuristics to reach the effective modularity. Software 
designed process must be done carefully, may not in a hurry. Quality 
of the result from software very depended from this design stage. 
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3.6 Mechanism Process of Decision Making 
The mechanism process of decision making to determine the repair 
status for the ship constructively software of Hull Corrective Maintenance for 
Management Decision Support is like flowchart as follows: 
(~sta.---rt ) 






Minor Factor : 
Income Estimation, 
Space, Cost&Down 
Time List from 
Outsource 
Picture 3.5 Mechanism Process of Decision Making Flowchart 
III- 7 
Explanation from flowchart above shall be as follows: 
1. Failure Report 
Failure report from visual inspection result represents the input to be 
analyzed to determine the continuation action. Chief Officer has 
responsibilities to record every maintenance activities including failure 
report from visual inspection by vessel crew. Therefore, every failure 
report should be reported to Fleet Division to get the continuous 
action. 
2. Failure Mode & Effect 
Important to find the failure mode & effect, because we can estimate 
every risk from every failures happened. With FMEA method, we 
obtain the severity, occurrence and risk priority number. In addition, 
the aim is making documentation the failure, which can be 
consideration for maintenance system in the future. 
3. Classification Order 
Classification must check the failure and have the right to give some 
advises or orders about the repair execution. The order concerning 
about marine safety requirement. Classification has a related 
connection with the ship certificate, so the obligation of shipping 
company is fulfill every order from classification. 
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4. Repair Status 
Constitute the beginning step before ship manager or superintendent 
order the repair execution. The repair status depend on classification 
order, absolutely its have a directly connection with the hull failure 
condition. The repair status will be dividing in three terms: Docking 
repair, Floating repair and Defer or delay. 
5. Insurance Order 
Every vessel in shipping company had an insurance agreement with 
insurance company, to guarantee every operational duty. Concerning 
about repair activity, usually every insurance company will make 
reference to the certain dockyard become its belief. And shipping 
company has a right to choose every dockyard which it only has been 
chosen by insurance company. 
6. Income Estimation, Space, Cost & Down time List from Outsource 
This income estimation comes from earnings to the transportation of 
container from each Port. Such space here is the availability dock 
space of exist in dockyard to conduct the repair activity. The Cost & 
Down time list from Outsource will be received by shipping company 
after they offered the repair order to outsource party. 
7. Outsource Selection 
To choose the best outsource must consider the insurance order as a 
major factor. The repair cost will be paid by insurance company 
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according to the polish assurance, if only the hull failure including in 
insurance agreement. As a minor factor, the income estimation is 
worthy to get attention, because after choose any repair place from 
insurance reference, the shipping company wouldn't sacrifice the hug 
income to choose the repair place. Also with the cost & down time 
work that be offered by subcontractor & dockyard, availability space 
for the vessel must support the repair execution. That being compared 
with the other outsource repair list, to obtain the minimum cost & 
down time. All of repair execution plan, especially involving the 
outsource party (dockyard & subcontractor), should been approved by 
Fleet Director such as his responsibilities in Fleet Division. 
3. 7 Software Implementation 
Implementation or coding phase is translation process from design stage to 
Programming Language. Coding is often considered to be focus from system 
development phase, where ought to exactly only some of minimizing from 
overall of phase. 
Reliability in program can be reached by avoiding fault and apply the 
conducive facility fault-tolerance of operational system remain to though 
happened the fault which can result the system failure. Some programming 
technique like command GOTO, pointer and floating-point very easy result 
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the error. The technique above as possible avoided the use of Facility of data 
type for the modeling of 'real world' very assistive avoid the software faults, 
because program will be more easy to be comprehended and information will 
be more be covert. Error in programming will be more seldom is happened. 
Software can be referred as fault-tolerant if the software still able to be 
executed though there are fault, which can result the system failure. There are 
four aspects from program fault-tolerance, that is failure detection, damage 
assessment, fault recovery and fault repair. 
Testing is process execute a program as a mean to find the error. Testing be 
used to check whether/what result from program developed have as according 
to result expected 
What good technique testing for? 
• Test the good case is test case owning big possibility to find the mistake 
which not yet been known. 
• The testing can give the information such as which mentioned above. 
What referred with the successful test? 
• Successful testing is testing which can find the previous error unknown. 
• Testing cannot indicate that a program free from the error, but only can 
show the existence error in a program. 
Software testing represents one of profession discipline to justify the result 
product. Becoming the intention of the existence of this testing is finding the 
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existence of Bug I Error, where software do not work such as those which 
expected. Finding Bug early possible to anticipate the finding Bug here in 
after. The finding of a Bug represent the indication of is existence of other 
Bug. Ascertaining every mistake that happened has been repaired the method 
used for testing: 
• Dynamic Black-Box Testing to test the data process. 
• Dynamic White-Box Testing to correct Bug. 
3.8 Frame the Conclusion 
Moreover, with this phase the conclusion is made, of course about the 
assessment this software and the opportunity to develop this software in other 
time. Absolutely, the final project result (software implementation) need to 
have discusses with related Shipping Company. It's important, because the 
suggestion from Shipping Company will become an especially requirement to 





SCHEME OF SOFTWARE 
Process the software development (Software Process I Development 
Paradigm) is a group of phase, duty and activity required to by efficient transform 
of user requirement to an effective software solution. The aim Software Process 
Modeling is to represent of the activity that happened during software making and 
its changes (evolution). The models use background is requirement to yield a real 
correct system early possible in its development process. Especial reason is 
expensive. Progressively early a mistake can be detected in system development, 
repair expense it progressively lower. 
A good process model and structure of determining phase sequence in a 
creating transition criterion process to go forward to phase hereinafter. 
Requirement and characteristic from software system from application type differ 
highly varied, so that there is no a model process or paradigm which can include, 
or cover all type of system development software. 
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4. 2 Model of Software Scheme 
Model the Waterfall 
Model this Waterfall is also recognized by the name classic model. 
Because this is a model which is at most recognized and used. 
Requirements 







Figure 4.1 : Model waterfall 
The advantage of this structure is every phase own the method to yield 
a document which can be delivered to user and document yielded every phase 
can get the specification clearly and detail 
First, when we concern to requirement analysis and definition, object 
of this project should be specified. In this final project we used the Meratus 
Shipping Company Ltd. as a model object. Therefore, require the existence of 
adequate operational data system. Information technology support for the 
operation control data, be needed to make quickly and accurately analysis in 
management decision making for the shipping company. As representing one 
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of company which big sharing in business in the world of Indonesia maritime, 
with the professional worker, making Meratus as liner which have mount the 
natty and good company management, so that can be made by one of example 
for the liner of other specially in Surabaya and East Indonesia Area. 
This company mount non-stopped till in 1987 having 11 ships and 
1990 mounting again become 15 ships. Meratus representing first 
Indonesia Company serving special is transportation of interfiled container 
in Indonesia. Nowadays this Company have 29 ship counted in 2005. But 
unfortunately, Matos didn't have hull maintenance computerize database 
system. The computerize database system is helpful for maintenance data 
arrangement. 
4.3 The Scope of Hull Maintenance System 
Hull maintenance system can be dividing into some maintenance area. We 
should define the maintenance area of Meratus Shipping Company, 
especially in Fleet Division. 
The Maintenance Area ofMeratus Shipping Company is: 
1. Planning and Scheduling 
The Schedule of Planned Maintenance System being determine by a 
team work (Ship Manager, Superintendent & Dock Monitoring). 
2. Preventive Maintenance 
Maintenance working for prevents the failure function with preventive 
maintenance planned 
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3. Corrective Maintenance 
Be determined in 2 conditions, between planned and unplanned 
maintenance. The aim is to repair and improve a facility condition until 
fulfill the requirement condition. 
4. Emergency Maintenance 
Can be included to the unplanned maintenance because the repmr 
action must do as soon as possible. 
5. Continuous Improvement 
An improvement phase to analyze all maintenance reporting. The aim 
is making a decision for the fleet division concerning maintenance 
system more efficient and effective. 
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4.4 The Business Process of Corrective Maintenance 
In the beginning, we must know the workflow of maintenance information 
from Meratus Shipping Company, especially in Fleet Division: 















AAI U K 





C!iefOfficer Shipping Crews 
Figure 4.2: Maintenance Information Worliflow 
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For the example, the repair and material request workflow will be explained 
below: 
1. Repair request 
A. The crew make the repairing proposal to the Chief Officer 
B. Chief Officer make a report of repairing proposal with fulfil the minutes 
on the failure reports 
C. The report of repairing proposal which have been agreed by Ship Master 
will be delivered to the Assistant Superintendent 
D. The report of repairing proposal will be delivered to the superintendent 
that commissioned to monitor the ship maintenance activity 
E. Superintendent deliver the report of repairing proposal to the Ship 
Manager to be analyzed of its repairing status 
F. Ship manager require the data input from the fleet administration to 
analyze the ship repairing status 
G. Ship manager will check the agreement data with the insurance company 
H. The insurance company will give the agreement data by Meratus officer 
I. When the occurring damage will influence the agreement with the 
insurance company and need the outsourcing company. Hence, the ship 
manager will contact the outsourcing company in the agreement 
J. The outsourcing company will offer the repairing plan to the ship manager 
K. The offering result from outsourcing company must get an agreement from 
the head of Armada Division 
IV- 6 
L. Head of Armada Division ask the report from accounting and finance 
division for allocated budged that planned for overall ship maintenance 
M. The detail report of ship maintenance from accounting and finance 
division 
N. Repairing plan that have agreed head of division will be delivered to the 
ship manager 
0. Repairing plan that have agreed by ship manager will be delivered to the 
superintendent 
P. Repairing plan that have agreed by the superintendent will be delivered by 
assistance of superintendent 
Q. Assistant Superintendent makes coordination with outsourcing company. 
Conduct the observation and control to all docking activity based on dock 
plan to fulfill the goals in its specified time schedule 
R. Check all activity that conducted by Shipyard Company or contractor on 
the satisfaction notes. Monitor the docking report as following : 
1. Docking report 
11. Drawing of skin opened and result of ultrasonic test 
iii. Report of clearance measure and magnaflux test 
1v. Report of anchor and chain measuring 
v. Satisfaction notes 
VL Certificate and survey report from classification society 
vii. Painting report: 
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1. Report of intern docking (ship manager, ship crew, or company's 
labor) 
a. report of docking work activity 
b. report of spare part changing of machine and electricity 
c. report of using material or construction material 
d. report of overhaul 
e. report of merger test result 
2. Help of conducting of final negotiation (include price) with 
shipyard company 
S. When repairing task possible to conduct by the crew, so the repairing plan 
delivered to the Ship Master 
T. Ship Master deliver the Repairing Plan to the Chief Officer (head of 
machine room) to be conducted by the crew. The information transfer 
from Chief Officer to the crew can be a verbal or written command 
U. The crew inform the repairing execution 
V. Chief Officer send a report about the failure repairing execution to the 
ShipMaster 
W. Ship Master deliver the repairing report to the Ass Superintendent 
X. Assistant Superintendent ask to classification society to check the result of 
repairing failure 
Y. The classification society give the repairing check report to the Assistant 
Superintendent 
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Z. Having taken steps of Inspection to the report or letter of repairing report 
hence the report will be delivered to Superintendent 
AA. As soon as the repairing report have been checked by superintendent, 
repairing have been finished and its report enclosed by Fleet 
Administration 
BB. Outsourcing company give a payment invoice to the accounting and 
finance division of PT Meratus 
CC. Payment from PT Meratus to Outsourcing 
2. Material request 
A. The crew make the material requisition proposal to Chief Officer 
B. Chief Officer fill the form of material requisition evidence 
C. Having get the signature from Ship Master, the form will be delivered to 
Assistant Superintendent 
D. Assistant Superintendent deliver the form of material requisition to 
Superintendent to be analyzed about its eligibility 
E. Superintendent get the data of ship maintenance record, material supply 
t 
and material availability on the logistic division from the fleet 
administration 
F. Things agreed by superintendent in the form of material requisition will be 
given Assistant Superintendent to contact logistics 
G. Logistics division will release the good that asked to be delivered to 
pertinent ship 
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H. If there are insufficiency of supply or defrayal, the logistics will deliver the 
invoice of material requisition to accounting and fmance division 
I. Accounting and finance division will conduct the payment invoice 
J. Ship Master will deliver its good to the crew to be used regularly 
K. The crew give the report to Chief Officer about the good that have 
accepted 
L. Chief Officer will make a acceptation report and must be signated by Ship 
Master 
M. Ship Master deliver the acceptation report to Assistant Superintendent 
N. Assistant Superintendent deliver the acceptation report to Superintendent 
0. Having the requisition and acceptation report have checked by 
Superintendent, that's report will be enclosed by fleet administration 
IV -10 
In Failure Reporting like this picture below: 
c=-1 FAILURE -~ '---IN-FO-RM- EO...J 
ABK 
--- -e 








CHIEF OFFICER I 
6 SHIP MANAGER 
y 
Figure 4.3: Failure Reporting 
FAILURE REPORTlNG 
CLASSIFICATION OFFICER 
1. Every inspection between the preventive maintenance also reporting the 
failure. Absolutely the shipping crew as the inspector person. Every non 
conformity evidences should be informed to chief officer. And then Chief 
Officer should write in to the non conformity or failure report. 
u. The classification report or note being the ultimate consideration for 
hazard identification. Because it has a connection directly for 
certification of the ship. 
m. Will be divide into 2 term, there are corrective maintenance with minor 
and major case. 
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In the simply corrective maintenance, it means repair work be done by the 
shipping crew, like the picture below: 
I CORRECTIVE MAINTENANCE 1 I 
/'MINOR CORRECTIVE 
_. ', MAINTENANC~, :~:~~~~/ 
SHIPPING CREWS 
CHIEF OFFICER I 
SHIPPING CREWS 
CHIEF OFFICER I SHIPPING CREWS 
SHIPPING CREWS SHIPPING CREWS 
u u ruJ ASS.SUP SUP • Cl 
ADMINISTRATION DATA FILES 
Figure 4.4: Corrective Maintenance (Minor) 
1. The decision making for minor status of failure is chief officer 
n. Every form for the hull corrective maintenance should be written by 
chief officer 
m. Ship master give an approval sign for every report which came out from 
ship authority. 
1v. The completion for every report is the responsibilities for the assistant 
superintendent. 
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In major corrective maintenance case, the workflow until closing work order like 
this picture below: 














CLASSIACATlON & ASS.SUP 
ADMINISTRATION DATA FILES 
OUTSOURCING ASS.SUP&CW 
Figure 4.5: Corrective Maintenance (Major) 




n. Because the Major Failure Level, the reparation working will be given to 
outsource, as a partner of Shipping Company for maintenance work. 
Ill. Choosing outsource will be a new task for ship manager after decide to 
repairing the ship by outsource. The outsource selection must consider the 
insurance order as a major factor. The repair cost will be paid by insurance 
company according to the polish assurance, if only the hull failure including in 
insurance agreement. As a minor factor, the income estimation is worthy to get 
IV- 13 
attention, because after choose any repair place from insurance reference, the 
shipping company wouldn't sacrifice the hug income to choose the repair place. 
Also with the cost & down time work that be offered by subcontractor & 
dockyard, availability space for the vessel must support the repair execution. 
That being compared with the other outsource repair list, to obtain the 
minimum cost & down time. 
iv. Every works will be monitor by Dock Monitoring or assistant superintendent if 
Dock Monitoring unattended to monitor the repair works. 
v. At the closing work order, after every form is checked by Fleet Officer, the 
report should filing in administration for securing data. 
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The Business Process of Meratus Hull Corrective Maintenance, like shown 
below: 
CORRECTIVE MAINTENANCE 
FAILURE PREPARATION EXECUTION CONTROLLING CLOSING OUT IDENTIFICATION 
I Condoion Mon<oring 
1
1 1• Wol1< Ordering (5) Receiving the Material I II Classification Inspection Endorsement the Repair Wol1< & between PM SChedule (1) Supply for the Repair Work Material Ace. 
Checking the material 
Resu~ (25) Report (Closing 
stoclt (6) Material Supply I Fa~ure Report) I I (29) Failure Informed (2) Acceptance Report (10) Failure Report & Repair Failure Reporting (7) 
- Order Form (Return 
Opened Case) (26) I Repair Wo11< MonHoring J Endorsement the I Fa~ure lnvestigatiion (3) I Repair Request & Wo11< ~ Financial Claim Specitication (23) (30) (Repair List F"'!!!U8l 
- II Checking the Report I Failure Assessment (4a) I Material Supply Request Rape~ Wol1< & Monooring Completely (27) (Material Request Report Form (24) Endoresement the 
Evidence Fo"2 · Repeir Wol1< Activily Satisfaction Note 
Report Form (man- (31) 
- hour ,time schedule) II Checking the Financtav Cost Claim (28) 
Approval the Material · Material Consumption 
Request Evidence Form Report Form 
Checking the survey ~
report(13) 
Checking the Historical of 
maintenance (14) 
Cost & Down Time 
Estimation (15) 
Repatr Ust Assessment 
Material Supply Request 
Assessment 
Checking the Insurance 
Agreement (11) 
FaMure Assessment (4b) 
Classification Order (12) 
cargo & Route Data (18) 
Determine the Repair 
Wol1< Status (17) 
SOurce Maping (18) 
Repair Work Tender to 
outsource (20) l Wol1< Specification Form 
from Outsource (21) 
-
Choosing the Outsoun:ing 
(22) 
Deferred Maintenance 
I Z"' Wol1< Ordering (19) 
Figure 4. 6: Corrective Maintenance Plotting Area 
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The Business Process of Corrective Maintenance, divide into 2 terms. The 
Corrective Maintenance refers to condition monitoring, like shown below: 
Corrective Maintenance (Condition Monitoring) 
Cl §]--.!: ~ I~ ~ O.Q) a. ... :co en t 




. Q.* _____. 'wow! Ajlproval 
, rEJ J:(IJ 7,8&9 10 en~ 
-;-
· a. ~ G-~ ~ ~ :J h <(en 9 
C:+' 81~ -c: Lg '-Q) ~Sortir~jlist8&9 rr Q)'O ~ a.c: (propef1y) II :J Q) en ... 
::t. I~ ~ ~ :;; !II '0! 0 upply . 
.J 
... ~8~~ Q) El- ~ j[~ Q.Cl ·- (IJ 1'-- 31 J:c: en(IJ ~ 
!Ec: ~ ~~ ~ !II 0 !II ·-(IJ ... _(lj . ()0 r-
::t. · f!J 15 G- I 0 c: 0 0 1( 0~ 1i 
... a[~[, ... o ~ Q)+' Q) 0 _Q) u. .: 0 """''f. .... ....... A 
Q) ~ ~ -& ~ ... o :J ... og . W:ll'l I.[J 
Figure 4. 7 : Corrective Maintenance (Condition Monitoring) 
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The Corrective Maintenance refers to Planned Maintenance: 
Corrective Maintenance (Planned) 
Ol ~ .5 ~ 0.0) Q.l.. :cu (/J 
1.. Q) 
0 




--+0 :c~ ApjJoYal (/)a! 10 ~ 
· a. 0-% ~ 1/) :J ~(/) 
C"" 
·- c 
'-Q) ~ Q)'O '-- 29 31 a.c :J Q) (J) ... 
:i. 
-e..:. ~ '" .~ __. Re<!ile ~ StiWI Ol ~ ITQlerial ~ 0 m 
J 
1.. Bs~~ Q) Q.Ol ~ 29 31 ·-a! '--.Cc (/)tO ~ I 
~ 
B ~  ·- c l/1o 1/) ·- 25 31 a!"" _a! ()0 I 
::t. · GJ 15 @- I oc 14 0 0 Cl~ 
1.. 
.... o ~ ..... 291~ Q) ... ~ Olo _Q) u. .: 0 9 "·····'}.. 
Q) ffiij e-~ ... o ~ :J 1.. o5 m rt (/) 
Figure 4.8: Corrective Maintenance (Planned Maintenance) 
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4. 5 Constructing the Entity Relationship Diagram 
Defined the sequence in hull corrective maintenance for each 
related person and unit in Meratus Shipping Company the next step is to 
make and entity relationship diagram (E-R diagram). E-R diagram is tool 
to describe the data requirements and assumptions in the system from a 
top-down perspective. E-R diagram also illustrate the logical structure of 
database. 
There are three basic elements in ER models: 
1. Entities are the "things" about which we seek information. 
2. Attributes are the data we collect about the entities. 
3. Relationships provide the structure needed to draw information 
from multiple entities. 
Developing an E-R diagram reqmres an understanding of the 
system and its components. The step to buildE-R diagram is: 
1. Define Entities: these are usually nouns used in descriptions of 
the system 
2. Define Relationships: these are usually verbs used in descriptions 
of the system 
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For the example, there are the E-R diagrams in Corrective Maintenance for 
Hull Maintenance Database use SQL Server. 
D. = _· u ~ 
D[j 
n O~L .~ J I . ~[] 




0~ ,~~ ..•. D 
Duouu D~ 






-----~-liol inspectionreport • 1- R.,;;, 
1__! Jnspection_Report_IO 1- Quantity 
I- No_Inspection_Report != Detaii_Case 
Ship Name ,- Recommendation_Action := ~egist· =~~ := Expected_Date_for_COIJ'4)ietion 







SUrvey Dote for stort 
I- SUrvey-Date -for-fnsh 
1- Inspectk,.,_r;;,.-:= No_of_last_Visa 
_ Place_for _Last_ Visa 
_ Date_for_last_Visa 
No Cerficote I= Certficate_Vaidity 
I- SUrvey_Asked_By 
SUrvey Location : = Jnspecti;,_Report_Detaii_ID 
Inspector 10 
I- Clossificatk,., Branch Manager _10 
inspector 
_!j Inspector _10 
.:.J Inspector _Name 
,---6 dasslftcatiorilranchmanager 
loa-------...11 _!j Oassitication_Branch_Manager _10 
...J Oassitication_Branch_Manager _Name 
shipmaster 
Jca---------.c>oi _!jShip_Master _10 
=--1: _j Ship_Master _Name := Ship_MasterJD -
cl-~~--ern_t __ ~___ IO ____________ __,~l~l----------~1.:==:=~~------~ 
· ... superintendent 
__!jS<Jperint~ 10 
.., .:.J SUperintendent_N<Ime 
ill II 
Figure 4.10: E- R Diagram for Inspection Report 
I I 
J~-t J :J_ondolt_ID 
J 
-ondolt-"""' 
.l·shpnaster ::1"*'--"..ID ~ 
"*'-""'"-"""' '"*'-"-jjst.JD 
_.,.NoR_ List_ s11i1Jrepairdetal -~--- 1- "*>-"-_List_.,...._ID ,..,-Owr« 1- [No] = •-it .. _ ....... 1-;,"',!:'00ject -:'~jjstj)etoii_ID 1- Objlrl ...,_, 




Figure 4.11: E- R Diagram for Ship Repair List 
J 
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I I I 
I ~dU j~~ " [No] ~ <Hefolllcer I'IO'OPOI't No_)lem f __ Corlom*Y_Rep<rt_ID RepaW_Type ~ OWI_Offiao _ID 
Gooi_Cadm QWI_Offiao -"""' 1- No_Non_Cori""'*Y-"-' 
..... _DQ 
Sho """" 4 1- Sho-""""' Notes v l= ..,j_., 
~ JF-"' I 1- :--_::. ~-~ L.- Shp __ _Nome = G'oss_T~ [No] f---
-=: ""-"""' ..,.._,~ = l.,..dm_,,. Reason_for _}tt.f!latJon_status 
---'~ lh!rflcation_Date 
- ::-~_oetoi_ID detain!: 






Figure 4.12: E- R Diagram for Failure Report 
Figure 4.13: E -R Diagramfor Material Report 
I ·'F~JO I 1: CD<MW<o.I_S<¥f_Nome 
quaytlme 
caroodata r·-· """-"""" ---- 1_! C..OO_Data_ID Quay __ Sho"""' [Dote] 1- Sho-""""' ......-- Quay _Cost_Btimation 1-..,._ Beftre_Stevedoring 1-ui:;;, ,_ 
1- Sho-:_Floo l.l"loU1o := G<oss_T...._ Nte._S<.....tomo 1- o.tpo.t _ 
1- ~0: 10 
1-,~~ j.x 
JFJO I 
1- Quay-rme 10 joo..-l-~::,.¥fJO := Sho ___ ., Shp __ _Name 
Figure 4.14: E- R Diagramfor Cargo Data 
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failu'eassessment insta'ance;qeement insta'anceinSpeCtlonn!po 
1_! Failu'e_AssessmenUD 
_ lnsu'once_A<}'.......t_ID r---·-· Sl-Op f'mle _ lflSll'arc.e_C~_Name No_lnsu'ance~ctionj\eport 1- 51-;p-OWnet _Cl:y ~-Dote I- No Re9Ster _ Adaess Hazard_ldentftotion 1- -
'- Cnrt«t_Porson 
1_ Cai_Sign po. 1---- ~ loc.etion 1- 51-;p_Fiag 1- Phone Inspector _f'mle 
I- Gross_TCl!lf101l'! 1-:~ Recomendol:ion_Action 
_ 0\tp.t_Power ,_ Status 
_ dass_sq, !- No_Jnsu'ance_Ag'.......t Voldty Date 
_ Jnsuronce_Agreemec<_ID 1- lnsu'..;;,. Agr.......t So.bstance 




_ Repoir _Status 








Maitenance _History _ID A F.Ue Mode 1- := F.Ue=Efled 





- Repai' _Method 
- Repoir_o.t.l 
- MateMI_ConSLmption 




1- Oowntrne v 
Figure 4.15: E- R Diagram for Failure Assessment 
_...,ardfadlty 
~Docyard_Fdty _ID [No] -~ -Notes 




Figure 4.17: E- R Diagram for Repairlist Outsource 
Ill 
monitOiig'efxrt repnrkdetai 
.el_! Monl:omg_ Repat _10 N> Repar _Wcrk_Det<(IO ~ No _llmi{fflJ_ ReJ):rl [No] assistcr~t~tendent 




No_ Register Repar _ MethOO 
CaB_Sign 1- Repair_ Detail 1- Sllp_Rag 1- D.te _fa_ st;yt 1-
Gross _Tonnage - T me _for_ st;yt d!xbtmtlliw;J 1-
- ~Dock 1\mt . 10 Wp\tjower D.te_ftr_c~ - CID;l_ 1- Class_~ - Dock_ll'ator~_Nane rn Tme_for_(~ ,., 1-
-
1-
Repa( lllcrk _Detail _10 PIMed _\llcrk_ T me 
-
Assistcrt-~erxlert-10 Real_ Wcrk _T me 1-
Dock-Mooitori'g - Lalru 1-
-Ship Master 10 Labotr _Cost 11:. 1- - - 1- ~ter Material_~cful 
1- -
Material_lle!Jwd-Q.Jcrtiy ~Ship_ Master_ 10 1-
Material_ 5t.qlly-QJcrtiy Ship _Master _NaTe J:> 1-
Materiai_Used-QJcrtiy 1-
Prooremert Cost 






Figure 4.18: E- R Diagram for Monitoring Report 
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4. 6 Physical Table Design 
Designing of this Corrective Maintenance Module will be dividing 
into: 
- Database Design 
Data kept m a storage data base by a system that called 
database management system. 
As for stages the steps to design of data subsystem shall be as 
follows: 
a. Analysis step 
At this phase is analyzed the workflow or relationship that 
happened among entity. 
b. Logical database design step 
Adding an attributes to the entity at this phase. 
c. Physical design step 
At this step we will create a new table in form of physical. 
The picture below will give us such of sample of physical table, 
which created in Microsoft SQL Server. 
















Picture 4.19: Physical table Inspection form in Microsoft SQL Server 
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Column Name I Data Type ILenljh I Alow tds " 
Cargo_Data_ID char 5 Colurm Name I Data Type !Length I Alow N\Js " 
Ship_Narne varchar 30 v .1 Quay _Time _ID char 10 
Ship_Owner varchar 50 v 
-
Port_Nillle varchar 50 v 
No_ Register int 4 v Quay_ Time char 6 v 
-
Caii_Si(]l varchar 4 v [Date] datetine 8 v 
- Quay_ Cost_Estimatior money 8 v Ship_Fiag varchar 20 v 
-
Gross_Tomage char 6 v Before_Stevedoring char 10 v 
-
Output_Power char 6 v 
-
loadng char 10 v 
dass_Sign varchar 50 v 
-
Lnloadi1g char 10 v 
St-ip_Data_ID char 4 v 
-
After _Stevedoring char 10 v 
Total_ Capady char 6 v 
-Quay _Time _ID char 10 v rn -
Commercial_ Staff _ID char 10 v 
Stlp _Manager_ ID char 10 v .., 




Column Name Column Name 
" Repair _Work_Detaii_ID 
50 v [~] char 4 v 
varchar 30 v char 20 v 
varchar 50 v varchar 40 v 
int 4 v varchar 40 v 
varchar 4 v varchar 100 v 
varchar 20 v Datejor _Start datetime 8 v 
Gross_Tomage char 6 v Time Jor _Start char 8 v 
Output _Power char 6 v Date Jor _Completion datetime 8 'i. 
Class_Sign varchar 50 v Time Jor _Completion char 8 I reparworkdet. 
Repair _Work_DetaH_I char 10 v Planned_ Work_ Time char 8 v 
Assistant_Superintenc char 10 v Reai_Work_flme char 8 v 
Dock_ Montorirg char 10 v Labour char 8 v 
Ship _Master _ID char 10 v v Labour_ Cost money 8 v 
) Materiai_Specification varchar 60 v 
Materiai_Demand_Quantit varchar 50 v 
Materiai_Supply _Quantity varchar 50 v 
Material_ Used_ Quantity varchar 50 v 
Procurement_ Cost rooney 8 v 
Installment_Cost money 8 v 
Totai_Cost money 8 v 
varchar 500 v v 
Picture 4.21 Physical table monitoring report & repairworkdetailform in 
Microsoft SQL Server 
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failureassessment 
ColurmNMie I Data Type I Length I Alow fds ,.. 
I_! Failure_Assessment_l char 5 
1- Ship_N.>me v~char 30 y' lnsuranceagreement I 1--
1- Ship_Owner varchar 50 y' Colurm Name Data Type !Length I Alow f\kAs ,.. 
1- No _Register int 4 y' Insurance_A<;t'eement char 10 Caii_Sign varchar 4 y' 1- Insurance_Company _ varchar 50 y' 1- 1-Ship_Aag varchar 20 y' Oty varchar 20 y' 1- Gross_Tomage char 6 y' 1- varchar 1- Adcress 50 y' 
output_Power char 6 y' 1- Contact_Person varchar 50 y' 1-
Class5 9' varchar 50 y' 1-1- Phone varchar 50 y' 
-
lnslJ' ance _A<;t'eement char 10 y' 1- varchar y' 1- Fax 50 FMEA_Form_ID char 10 y' 1- Emai varchar 50 y' 1-
Maintenance _History_ char 10 y' -
-
r«>_Insurance_Agreer varchar 50 y' 
Failure_Level char 10 y' -
-
Yaidity _Date dat:etime 8 y' 
Repair _Status varchar 50 y' - Insurance_A<;t'eement varchar 8000 y' 






ColurmName I Data Type I Length I Alow fds ;.. Colunn Name I Data Type I Length I Allow f'ds ;.. 
Maintenance _History_ char 10 y' 1- Ffo£A_Form_ID char 10 y' - Maintenance _Period char 30 y' [Date] datetime 8 y' 
-
-[No] char 4 y' [No] char 4 y' 
- -Ship_Name varchar 30 y' No_Item varchar 20 y' 
-
-!'«>_Item char 20 y' Item varchar 60 y' 
-
-Repair _Object varchar 60 y' Item_Ftn:tion varchar 100 y' 1- Failure_Type varchar 60 y' 1- Faiure _Mode varchar 100 y' 1- Repair _Method varchar 60 y' 1- Faiure_Effect varchar 200 y' 1- 1-Repair _Detail varchar ISO y' Severty int 4 y' 1- 1-Material_ Consumption varchar 100 y' Oca.ranc:e int 4 y' 1- Labocs _or _Outsource money 8 y' 1- Risk_Priority _Number int 4 y' 1- 1-Materiai_Cost money 8 y' v 1-
1- Total_ Cost money 8 y' Downtime char 20 y' 1-
Notes varchar 100 y' 1-
1- v 
I 
Picture 4.22: Physical table failure assessment, insurance agreement, 
. 



























I ILOfllllh I Alow tUs I ColomName Data Type 
"' Coi.JrmName I Data Type I Length I A1ow rus I A ShiJ_Repair _List_ID char 5 51-;p_Repair _List_Detail_ char 10 
No_Repair_List_Repa char 20 
" 
1- [No] int 4 
" 51-;p_Name varchar 30 
" 
1- No_Item char 20 
" 51-;p_OWner varchar 50 
" 
1- Repair _Object varchar 50 
" 
Rel)ster_t>i.lrber 4 1-nt 
" 
Object_Location varchar 50 
" Class_Sign v"'char 50 
" 
1-~-Type varchar 50 
" 51-;p_Repair _List_Detl char 10 
" 
1- Repair _Type varchar 50 
" Date_of_~ datetine 8 1-
" 
Quantity varchar 50 
" SUpeotlendent_ID char 10 
" 
1- Sparepart_Spedication varchar 60 
" 51-;p_Master _ID char 10 
" 
1- Sparepart_Quantty varchar 50 
" 
Chief_ Offk:er _ID char 10 
" 
1- Expected_Date _for _stao datetine 8 
" 1- Expected_Date_for _Con datetine 8 




Picture 4.23: Physical table shiprepairlist & shiprepairlistdetail 
form in Microsoft SQL Server 
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4. 7 User Interface Design 
- Design the user interface for Corrective Maintenance DBMS 
The facility to integrate the system with the user interface. With the 
Microsoft Visual Basic 6.0 software, user interface have been 
created. And being hope that this design as known as user friendly 
software for Hull Corrective Maintenance Database System. There 
are some such of example the user interface. 




Ship Doto Ship Repar List 
Cargo Doto 
Exit 





I~RtiPCJI\10: IA001 (-IAOOJI -T-: 
No. lnspactian Ropatt: 0385-SB/81 12005 , ..... ..,., 0001}5818112!00) No of t....c Vii« 
Place for ...... V"..-: SURABAYA 
ShipN....:: KM.CARAKA JAVA NIAGA 111-2 
o.-. .. ._....v--.: 1/2412005 
-mml-) s..,-. PT PENGEMBANGAN ARMADA NIAGA NASIONAL Ne.C.nfic.la:: 114:!;.9 {ewampte: m2345} 
Regil;t.N~ 4435 (e~1234) ~v- . 9l:lii2005 
C ... Sip: YEHH (- >¢¢¢<) s..-AIIIed8J< 
......... INDONESIA s.....,.L~ 
6renT-...: 32$ t .......... Repad:Oee.iiiD: IRD0012005 
,......,..,_, 
OupUPow-. 1650 HP ............ 10: ~-INSSINIIIJl) 
a...s""' +AlOOIP"ECC" C1eni1ice1ioe 1•-.ch ....... ID: (-· CBNSINIIII1) 
s.._, o-. tor stlllt 0412112005 ttormat rrmlddl~ ,..._10: (-SHM1tmD1l 
SUI'YIIf D.te fCII lir*h: 04/:JII2005 {funnet mmldd/i!JW) S-ID: SUPDA84001 (-· SUP1tmD11 
!!""• 
H -4 Aeoord 1 
Picture 4.25: User Interface Inspection Report Input Data menu create using 
Visual Basic 6 
Feilure R ..... ID: FA001 
No. Failure R...-rt 
ShipN-= KM. CAAAJI:AJAYA NIAGA 111-2 
211012005 




Picture 4.26: User Interface Failure Report Input Data menu create using 
Visual Basic 6 
IV -28 
~mdiCfl<'llfcpoftdct.-nl 
Mate..-ial l)ep()rt [)etail 
Materiel Repcwt o.... 10: MRD0012005 s~s~ v 
O.....tDatc 1/:JJ/2005 
-"""'ddl""") 
-0- 2nJ'l{V; ~""""'"""'ddl"""l No Ita. 0/CAT IIN'AI..LIFS005-0351B (~ DIPLT/SIOEJFSIXO.OO'I/8) 
OoinndO- 21812005 -....vddl,.,..) It e.: Cat piAi1 dan meni 
-0- 21812005 -....vddl,.,..) _, 
310000) Rp 
DICAT /YIAJ.J..JfSOCfi.CCat pt.& don meri Pengece~:on dncing k6r Cat Pttr-. 10 l da-'1 Meni 31 COXIO V 
0/CATIFOCAIFSl00-1 Cat:~ dan ttWn PengecetanFORtCb$1:111!Cat:Hiiau 2Dl. rnerW 20 2IDXOl V 
OIPLTISIOEIFS~S2/P8ai:IMOq 1 2rrm R~Pe&etl.vrhr4; 1 1embar 5lllDXI V 
D/CAT/viAU.IFS105-1 Cat~dan tt-.mPengecatanFCfeeastle"Cat Hijau20l. meri2D 2IJIDXJ V 
D/CAT lvl/tli/FS(W&{ Cat pt.tt, dan meri Pengecatan ~ kOJ Cat Ptii1 10 l dan Meni Jl(DD) X 
Picture 4.27: User Interface Material Report Detail Input Data menu create 
using Visual Basic 6 
l:?ePai..- WC)r-k ()etail 
RepairWotttD~IO: R'WD0012005 (~RWO(Dl<!)OO) 
Nolt.c OIPI..T ~OCAIFSlOB-1 14 (__. DIPLTISICEIFS000-001 ) 
RfllllollirObiect 
R--Malhod: 
R ... D .. ail:: 
~~--Q­
.. --..u .... Q~ 
D.te lot St.t: 4122/21X15 S-"-
T~CGIII: r-.e ,_ st_.~ os.oo 
o.-.. ,., c..ptetien: 4128/21ll5 r .... c-
Notes: r-.. •• eo..pa.tian: 15.30 
Pt..nned Wed. l'-e:. 40 
I ,.I•I A~d 1 
0/Pl.T IFOCAIFSl00-1 " Pelat Forecastle Deck Diketolr... dlgerinci.l dan t Peletdben:H:.er~ d.• kc 41221"2IXJ5 
OIPSMISIOEIFS074.U F'lrnsol lotark &.Load line Oigen:i dengslyang b4 TendD Plmsot~ 1t1m. 412212005 
OIPLTIBL'w'KIF51(!;.1 Peklt BtJw.alk Oiketok dan dicat lJangBI.Mark yang betkaf¥'~ 















Picture 4.28: User Interface Repair Work Detail Input Data menu create 
using Visual Basic 6 
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l)epair LIS 
Repair u.t oueu..~ ID: L0001 
D~diO: 
SUibcoRbact. 10: 
Oubeurce .. ....-: 









OYISUBIOO'I {e~: OV /$U81(0)) 
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CJN10291l011DJ22005 (...,...: NNN10001LC~) 
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YEHG INDONE SIA 
Picture 4.29: User Interface Repair List Outsource Input Data menu create 
using Visual Basic 6 
...... UstOua.a-~D.a.iiJO: LOD0012005 
-
OlliKt A.-: Pe'at Forecaltle Deck 
Ob;ect l.ocatian: F01ecmle Deck _ _;===::::::::;;=:~ 
F-..M .. : Koroti 




~ :L000012005 Pel&l ForecMtie DO F01ecaade Deck K~ L000012005 LD00022005 Plimsol Mllfk Sai lamb.rog Midship Oetonnasi Pe&et~ Badank~boweh.W Fca.6'1g Diketok, digemda dan • 50 rn2 Oigenli denQen yang ba 1 5 m2 Scrap.~..ct«:ititt.1910rn2 5hori '"'" Bhori
Picture 4.30: User Interface Repair List Outsource Detail Input Data menu 
create using Visual Basic 6 
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ShiP Ma 
Ship W-t- 10: SHM1001001 (example: SHM1001001) 




I Shio M&ster I Shio "''" ter N<>me 
-L SHM1001001 SABAR MULYONO 
SHM1002001 NASRULRAHMANSYAH 
-
- SHM1003001 TOGAR SIBARANI 
- SHM1027001 NY OMAN SULAKSANA 
r. ·r 
Picture 4. 31: User Interface Ship Master menu create using Visual Basic 6 
S_.w.tenclentiD: 
BAMBANG SOEBEKTI 
DIMAS ONGGO SAPUTRA 
REYMOND MANUHUTU 
Picture 4.32: User Interface Superintendent menu create using 
Visual Basic 6 
ShipNan-10: I;MADA78001 (_,-,pie; SMADAOOOOl) 
Ship N-N-: ERLING OLSEN 
JJ.pdate Qelete 
Picture 4.33: User Interface Ship Manager menu create using 
Visual Basic 6 
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:::J.tme•form rg@jl'8) 
fMEAF-10 : FF0012005 (-fFIJl);!OOJJ 
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Severity: [if 
O .......... _ .. __ f -1Q-; 
...... 
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Coveri1g Cargohold sisi KOfOii 
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- : 8 
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63 
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Picture 4.34: User Interface FMEA Form Data Search menu create using 
Visual Basic 6 
-Tir-10: C2n21421li ~-~) 
Poet N-=. T ANJUNG PRIOK 
-Ti-: 49 
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Income Estimation fot' Container 





Picture 4.35: User Interface Quay Time Data Search menu create using 
Visual Basic 6 
IV -32 
Inspection Report 
I _ _ R-._10: IR001 
No_I __ R_ 0385·SBIB112(U; 
S .... _N-.: KM.CARAKA'~J~AYccAcoNc=-IAGA=""m""'.2 





R_•_N_ 4435 1-._"-'...J)Moil.ID: 
c.LS~ YEHH 
._JI): 
S .... _F._ INDONESIA ~-B•anoh_M _ _ ,o: :~=== 
lj,__T_ 3256 o_  1650 
O.s_Sign: +A 100 I P "'ECC'' 
s..,.,_o .. e_f._ .t.t: 04/2112005 




Oate_for_L ... _ Viae= 
SURABAYA 
112412005 





r IR002 := IA003 
f- IR004 
0385-5819112005 I<.M.CARAJ::A JAYA NIA PT. PENGEMBANGA.N U35 
0398-SB/81 12005 KM. CARAJ<AJAYA Nl.t PT. PENGEMBANGAN 4412 
045B·SBIB1 nro; KM. MANISE PT . PELAYARAN MEA> 4405 
ffi1J Reca<t 1 
IKM. CARAKAJAYA NIAGA m.;f 
Search 
YEHH INDONESIA 3256 
YEHG INOONESlA 3290 
YEHF INDONESIA 3200 








Picture 4.36: User Interface Inspection Report Data Search menu create using 
Visual Basic 6 
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Picture 4. 3 7: User Interface Inspection Report Detail Data Search menu 
create using Visual Basic 6 
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Picture 4.38: User Interface Repair Work Detail Data Search menu create 
using Visual Basic 6 
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Picture 4.39: User Interface Material Report Detail Data Search menu 
create using Visual Basic 6 
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Picture 4.40: User Interface Repair Work Detail Data Search menu create 
using Visual Basic 6 
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Picture 4. 41: User Interface Repair Work Detail Data Search menu create 
using Visual Basic 6 
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4.8 Source Code Program 
Therefore, in constructing the software application, we need some 
source code program, as known as syntax program. It will help to translate 
our software requirement, into programming code that have been recognized 
by software language programming. By using the logical and computerize 
ability, build the software environment for our interface form. The first thing 
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Picture 4. 42: Properties tool for Assistant Superintendent form 
And other way we need some source code software for the interface 
dock access. For the example, when we press the command button in 
interface from, the command button will receive our order and then try to 
seek the source code that we have been written. With the source code, our 
environment programs will be change obey our order after the running 
programs. 
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For the examples, some of source codes program will be shown below: 
Source Code for commonly load the programming variables 
(Assistant Superintendent Form) 
Option Explicit 
Private Sub datagrid _Load() 
Set grdDataGrid.DataSource = 
datPrimaryRS.Recordset("ChildCMD"). Underlying Value 
End Sub 
Private Sub Form_Unload(Cancel As Integer) 
Screen.MousePointer = vbDefault 
End Sub 
Private Sub datPrimaryRS_Error(ByVal ErrorNumber As Long, 
Description As String, ByVal Scode As Long, ByVal Source As 
String, ByVal HelpFile As String, ByVal HelpContext As Long, 
fCancelDisplay As Boolean) 
'This is where you would put error handling code 
'If you want to ignore errors, comment out the next line 
'If you want to trap them, add code here to handle them 
MsgBox "Data error event hit err:" & Description 
End Sub 
Private Sub datPrimaryRS_MoveComplete(ByVal adReason As 
ADODB.EventReasonEnum, ByVal pError As ADODB.Error, 
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adStatus As ADODB.EventStatusEnum, ByVal pRecordset As 
ADODB.Recordset) 
'This will display the current record position for this recordset 
datPrimaryRS.Caption = "Record: " & 
CStr(datPrimaryRS.Recordset.AbsolutePosition) 
End Sub 
Private Sub datPrimaryRS _ WillChangeRecord(ByVal adReason As 
ADODB.EventReasonEnum, ByVal cRecords As Long, adStatus As 
ADODB.EventStatusEnum, ByVal pRecordset As 
ADODB.Recordset) 
'This is where you put validation code 
'This event gets called when the following actions occur 
Dim bCancel As Boolean 














If bCancel Then adStatus = adStatusCancel 
End Sub 
Private Sub cmdAdd _Click() 






Private Sub cmdDelete _Click() 











Private Sub cmdRefresh_Click() 
'This is only needed for multi user apps 
On Error Go To RefreshErr 







Private Sub cmdUpdate_ Click() 
On Error Go To UpdateErr 
datPrimaryRS.Recordset. UpdateBatch adAffectAII 
Exit Sub 
UpdateErr: MsgBox Err.Description 
End Sub 
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Picture 4. 4 3: Source Code for Assistant Superintendent Form 
When our source code programs that we have been written was right, 
the programs implementation have been succeeded to the test connection. 
But if our source code was wrong, it will be shown by warning message box. 
Then we should fix our source code, as known as debugging programs. After 
we finish writing every source codes programs, keep in mind to always try to 
runmng the programs. It will help us to obtain the software failure 
identification as soon as possible. So we may not to fix the complicated and 




CONCLUSION AND SUGGESTION 
After finished the final project, we should evaluated and analyzed the 
implementation of the Hull Corrective Maintenance Module. According to the 
evaluation and analyzing from this final project, we obtained some conclusion and 
suggestion concerning this final project. 
5.1 Conclusion 
Based on the evaluation, we got some conclusions that will be explained 
below: 
a. With the implementation of Hull Corrective Maintenance Module, 
expected will assist the performance from hull maintenance 
reporting especially in corrective maintenance. Depository and data 
seeking more efficient than using a lot of paper sheet. 
b. Hull Corrective Maintenance Module also assists the data access 
from many persons related in maintenance connection. Not only in 
one division (Fleet Division), but also with the other (Commercial 
Staff). 
c. There are directly connections between failure evidences, 
insurance agreements, and maintenance history also cargos data to 
determine the repair status. And then it will become one of 
consideration to choosing outsource for hull maintenance. 
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5.2 Suggestion 
As for suggestion which can be obtained by after runmng the Hull 
Corrective Maintenance Module shall be explain as follows: 
a. By giving attention to this Hull Corrective Maintenance Module, 
next time perhaps there will be an internal software development 
(components). For improvement connection or integration 
programs with a good information management system in shipping 
companies. 
b. Integration with the other key maintenance area ought to conduct. 
With the other word, perhaps there will be development of 
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i<lasifikasi 
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I 11 V I o 
Oll 
'" 09/67/o:!:., 
II (o 7 jo '~ (.'~fA 
-P J2 ye_;&_2~ _ _Q_"'vl.-<-./.:l ' 
--..------...-.. --, 
·---- \ 
. ., , ~... · 1r~ '(7,.! 1' . 1l. ' ~J r•. 'n . ~- · •: 
.1. · ,.Jl.~ ~ L JL.J ( ' \ 
Tarkim 
l'\0'''"1 ..,,,r n . I t U& _].J_J --U--~---. _____ .. "' . . I - -- -
...... -------·--
Pemasan~an & pengaturan balok lunas/s2mp1, .g v 
Asistensi naik turun dok. v ! ~-~ 
Bantu an kapal tunda untuf\ naik turun dok v 1-i:; (\-:.,.,J.. 
PEi..AY.A.NAN UMUM 
Diberikan ternpat dan ten a~!a untuk pembuangan 
sa n1pa11. 
Sambungan darat ur~~~: k <:1!iran listrik, 3 phase 
Supply aliran listrik sel o:,,ria kapal diatas Dok, 
:~so v 1 ~ ;4fi:A 1. r.iCtt( 1a-•tW-\; A ·r·:. " • . ,> Supply ai1: tavvar '· \ !{•·. 
Per 'P\Fl kebakaran I IXJJ!atan untuk pernade:m_l 
kebal\cH<lll , ., orang (selarna kapal di atas dok) 
Fas!iit;.1 s MCf< selatn<l pt:ngccJoi~Jil 
Fasilit ;-·, ~; tCJmbat (terma~:. uk bantuan tali temali). 
LAIN-LAIN 
Garnhur bUI\LIJn kulil . 
\OW;TRU!<SI BAD/-\N 1\ / • I' AI L' 
VOLUiv~~ 
II n . . , I 5 : l3 -,i' .<..:\;.-
1 
.... ,. ·. 




•J 1.;?~· ,, ..... · 0 . ~· '- .. . elf I 
g J-2..-- hnri 
3 h;1ri 
lb i 
-- -·-·· ···· · -·-- ·-- -------· ·-· ··- --· -- . -· ·· ··- ------ --~-------- - ------- ----------------- ----- -- . 
"' -- j,. 1· r~'"l'J · · .,· K~ ·· (' t····r1\·" 'll.v/1.111·) ·F,., · 1·1·· , .. ,.,) Lie; ." '"'· r .. :, 1. : . '" "' ' -, \ n.., 1 -< \ , ,. , \ " - · ·.' ,l_ . \· 
Hr1: 1 dali 5. 








1 A. PEMBERSIHAN DAN PENGECATAN 
3. 
(bahan cat dan thiner dari owner) 
Badan kapal dibawah _garis airr(keei-DLL) 
a. Secrap ct S,~ ~ ~ ~~9.1 






c. Cuci air tawar sebelum pengecatan 










Tanda Jambung timbul/tanda sarat dicat. 
--t> r~~ f~~oe 'fP....j ~A.. ;;,. .g~ 
Bak rant;.:li jangkar 
a . Pembersihan 
b. Dipenksakan 
c. Pembersihan lumpur , 
J P t ( ) 'I) ()_' .I \ .. kl-·\·1/V\ C-- ·~· c . engeca an cat ex owner -.r X>\./f 
PELINDUNG MATE-:Ril',L 
Pemasaiigan & p;~ nr;gJ;: t.i:-m anode . 
( Anode owner suppi:;t ) 
d .. /lD i{ k'Jc. } r;:..e~ a-j ~ c: 
4/kg 7 kJ .. 
SUMBAT LUNAS & ALMARI LAMBUNG 
E;uka, pasang dan sernen sumbat dasar tanki 
Buka, bersihl<an, periksa, pasang kembali dan -
dicat almari lambung (cat 2 x AC dan 1 x AF) 
Buka , bersihkan, sekur, pelihara berkala, 
periksa dan pa~ang kembali katup-kat~p hisap 
dan katup buang. 







PEKERJAAN LAMBUNG SEC.A.RA UMUM ~---- ~----··- -----·--·--·---···--·--
llJftr~r Ruparasi KM. CARI\t<:,n. JAYA !1!-2 (For~ i~EVIEW) 
1 set c 
2 buah \...-








Hal_ 2 cbri 5 
·r·~ , ,-=.:=.=:·-.... -=-~-=-.,.c::.:_==-=-- . ·~~ .."--'-'--· . . . · · ---=:=~..:.==·=,-.:.=·--- .___,_..,, , ~" ,."=--"-' ., ... . '"""""='·-=-l=-.. -_., ·- · -="=~-==-==---=::·,.=.:-_-_.,. _,,, 




------··· ~-- <-· ----;1--i 05 Ultrasonic test 3. I. 9. 
.-;P ~ -~ . o.... ~P ~ ct~ '\1). .B'd' titik 
1-------------
I E 
---l> ,Q YA rJ. _ ~~ • {'~C'-''-~ <2. - ~. ( DCJ • 








Lambung kn I kr ----\) 
Dasar Ganda I Keel 
Tank top ~ lc:l I• 
Catatan : 
,p~~,~·· · 




- Diluar penghalang dan perluasan pekerjr~an 
yang diakibatkan . 
- Replating didaerah linggi buritan dan haluan 
akan diperhitungkan tersendiri . 
- Belum lermasuk blasting & shopprimer 
PERLENGr\APAN KAPAL 
LUBANG DAN AMBANG PAU\AH 
Bukalpasang tutup deksel (termasuk ganti packing) 
dilt;ar penggantian mur ~au( 
IV. P.ERALATAN UNTUK KAPAL 




Diadakan penguku:·an kelonggaran poros kemudi 
dan dibuatkan laporan 
Bila tid2!~ memenuhi syarat, poros & daun -
kemudi dicabut ditempat untuk pemeriksaan . 
Poros dan daun kemudi dibawa kebengkel untuk 
perbaikan : 
- F.loros dinCiikan bangku bubut diperiksa kelurusan 
ny;·J 
- Dudukan hclll!CII;:m dan permukaan fiends dibubut 
- flc,, c1 s d<:lll dc.Jun kerm!di d1rakit clan dina ikan rneja 
kerjt:J gun a diperiksa kelurusannya, l<emuclian di -
, pasEJng kembali dikapal 
j ( dilua1 penggantian dan per baikan ICJir:nya ), 
! __ _ l _______ _ 
Daftar Repnr:1 :~ i f<M. C.l.\ f\ /1 I<A JAYA 11!-2 (FOF~ I~EVIEW) 
5.000 :t~ 2.000 
3 .{_; ()(.1 
;..('10 t) UCJh )(, t 
I 
1 unit 1.--







-·-'--=·;l· . ~= ··-·- ·--·--'---==--=·=::-"~=~=-.--·---=~' ''"=-::--=~'-: .~-'~=-'·""-'' ·""'::"" ~c:.: .. - . .. . • ... c·. - -.. ---'-'='·"'-""::-.:.·::~""''· ,, .. " l 
1,0 urn URi\IAN PEKERJAAN VOLUME J 










_____________ :::.:__ ______ _ 
Daun kemudi dibersihkan dan dicat· kc mudiari di pa- · 
sanq zing anodes tfb] ., (zing anodes dari pemilik) 
;t,x AC & ~x AF b \ 
Gland packing poros kemudi dig anti baru 
(bahan ex owner) 
JANG~\AR , PERALATAN Ti~FiK DAN T.A.MBAT 
Janokar beserta rantJiny~ kanan kiri diturunkan 
diurai I dibcrsihkanl diw;:: teriP-tldiukur,dibuatkan 
laporan I diberi tanda dan dicat. -J> e_cvt g..._fv(...-fV'--vVv'-' '-/) 
PER·\LATAN ABI< OAN PENUMPANG 
KOMPONEN UTAMA OA~I ?F.RMESINAN 
BAUNG -BALING Dr::\'-lGAN TRANS~~ISINY. ~, 





1 set L 
2 set 




I 02 Uku~ kelonggaran ;:iur<:Js baling baling de. n 






Bila hasil pengukuran tidak memenuhi syarat, 
poros baling-baling dengan baling b,:lingnya 
dicabut ditempat untuk pemeriksaan. 
Poros baling baling dan baling b2ling dibawa-
kebengkel untuk perbaikan I perawJtan 
- Periksa kelurusan diatas bangku bubut. 
- Bubut Sieve/ dudukan bantalan. 
- Diadakan Contacfiit konis daun baling baling 
dan flens kopling . . 
- Srempet/ bubut permukaan fiends kopling. 
Baling baling dibersihkan dan dipolish. -17 )L<.JL:>~~· 
~JM..Vt.S . 
Reimes packing ganti baru (bahan ex owner) 
Poros baling-baling pada dudukan spy magnaflug 
------------ - --
--------
llaf!ar Reparasi 1\M. CA.RAf\A Jl\'l' ~~ 111- 2 (FOR f\EVIEW) 
1 unit 
1 unit v 
1 · buah 
I 
-- ----------·· ' 
1 buah ·· 
Hal_ 4 dari ~~ 
~- -=---"-=--=,-· '"-=--=--,. ·''·=-·::::: .. ,. · . , ·=-=:;.=··=-===-~-- · · -· - --.:... ... .:..· ·=-----=--·--'"" ' -=----= :--:-,-:-=--:·=;=·~-'--=---=--=-..::..=--= .:.. .. : .. ~~~=·: l 
I l·iU UR1 URAIAN PEKERJAMJ VOLUM!: i I 
I I I I r=~~ . [ISTIM KOMPONEN UTAMA :ARI. PERMESINAN 








Pipa dikamar mesin yang tidak merl}enui1i syarat 
diganti baru (diluar bending dan fitting) 
sch ."-10 weldid , dia . 3" 
12 ·meter 
l-··---'---------\jo, Form : F·er/F? ·l-003/Rev.O 
I 
I ------------~--------------
Daitar F\epar:j:! l\fl'l CAFU\KA .JAY 1\ lll-2 (FOR REVIEW) 
Surabaya, 10 Juli 2003 
PT~.DPf<Df'.N PE~~KAPAL/\N SURP,BA\A 
' . I ,, . I (PERSERO) 
-
~ ... .:.. . 
. \:~~~ ··;;~ r.-uK~ -
.. 2-f;:/' . . 1 
. .:: ' '\ 
~ . ,, Lrul~~~t 
P'l'. I'ELA \' Al{AN 1\1 Fl~A'I t JS ... DIVIS! ,\R:VI,\D:\ 
FR. II: \f- i'ISII/11 · ; Rll (IIJ ! II'IU/11111) I' - S/:T 
DAFTAR PES!BAlKAN (REPAIR LISD 
Hnlaman I dari I 
r~~;~-~~; ~<~~~~~~~~ __ ____ :_ Kr1.Car&~<;-.Taya--"i.'r~§-g~-- ):~}:-2 ....... --~-- --~---- _____________ ...! 
~-~·_:n~!:~~en~a Do~~(in_~;_ __ _:_ ____ __ .. !.. ··-- __ (_ ·--··--····-·· .. ---·-···-·-r·-··-------·- -···----·-----------
! \:<.> : Obyek Akt1vitas/ Uraian Pl.'.rbaiknu I····· _ . . t~.~~\-11. ~~11UI~~p_iu :~f><1r.~ .. _____ __ 
f-·-- --~ l'~rblllkn~--+----- yang. (~p<:1 ~~~kr111 ·---f-.-- Sp~slfl~~,!_ ___ ! .fu~!!!!._ 
! 01 :Fore ca~>t .· l ,} • :!!'air lead. 'c1aJ.u.an jumlah i d.ia. 2C0rn.i1J jt buah 
J ' Fai~r lf~:l.d 6 buah bu l·:a., berHihkan, checl~ 
I I l<:o nc1isj_ o.s dan bushnya. 
I 0 
I i 
1 1 selanjutnya d :l.r;emukin dar~ 1 I , . 
1 : ralc .i t. l~c1:1 ha l.i.. • 
buah 
I I i I o ~: ~ Pi j a]{an rM~ 1 P.i .i n.l-~:tn rr:c<li; t: J ;: .i anp:ka:t..; jPla t kern ban[~/ 
, ' li11at i ··nr- 1 tipi•J c' C:Pl 1 ~ ., L'(' :1 o•· ar:-ar d; ·!B:):r·ders uk ·~ 
I ' . -.1. J I l A., . i \.. I "· . . .. . , ' .... ") {,.. : · ' -. I . .kar 1 r~ant .L dene;8.: t r l.at br::tru. if300X-300X5 mm I 2 I , ! Pijalcan Ol) (.:J':.L'l:· j:· wi.t;dla:·l'~ j I 
·' !dirawat, c.:anti 'JL:\'L; baru. lJjc.;:·ders uk. 1 
! /590xi200x:) .mrn J 2 
! 0 ~> jKan.vas :rem! Kcmvas ~em w .tn·~[1ass sudah 'i2~COx1 00x1 Ornm 2 
II '.•·fl. ndlan .... ~. I a' 'lS c'an ti 1')'1. C' • "'""(' d l' rr"'"l-l· ··tir·,l"1 Ll' "au·!:; 1"·r·•nl' I >" - ; c~ , .. '-~.t-·ud , ·,,-..,_ .;.':: ':••.v. 1 • '-' ,., v, .. . -
buah 
t : dengan yang baru. lngan. j 
I o.· Pipa hidro+:Pipa. hic1roli1c \;:~ndl2. 3L1 ! Y':i.:C,:<l ~~ 11 ! ·j J:)·:; .~~ ! 
I . ' l 
"l :i .. 1. 1~ ! "'lJd'lh 1 "E~I'l)"J· r . .-. '1rr •1·e• ·i 1' iJ'" I"''''· ·_., ; .i.·.·.' .')_: · ·,· .. 'Lor_.l · 1 2 b'J -::>)) I 0 . c: L'lr.. .. - l u Cl c. ~ :- .. .. :. -1~ •. J . • •t.:;. t :.d. l. 1)., ,1 .... ! ·- 1 _ •. ,,. _, , ~ 
I p ipa })::~·r·u c·r:··::-· ·; ...... 1· · · · <:·,l·y·y·~) ' ·· ·t· .. \, 1' /l ')- ., ., ,.) !' 
. c:: •C:... . .. >._..t...)\.., \ •· - \, , . a.,) .J~ J,l ~~'-• '~ ·. : ... .!U" . ·I U• . . • .. . J .... 
j 0~ ... ) Cotal<: mic ~T~otak mic ~)llbl:U: a.dr::~ ::;sr'T' r.:c:·Ox2 00x~~:. o rr,,:j 1 btahJ 
I >1a· lu··"l1 rlt"''~k- '·1 , ... -:.,,~ d' _· n .. )'l.a- i·,-
... ~ - Ct. . \...}C, .• ·- t \: . . , l. ,,_.l, \,. 
i ; 






i. ' . 
; ·.-can o:-:i.I~tl. 
'!Fo recas tle i !!'orecastle d::c : ·. ye.nt.:, bo.r·-· 
·d eclr 1 1--arat •1 ..; k,..,-r: "'1.- ,. , i 1 ' ··t-i- '').(:::>"']' 
' ; • J d"· "'n . c ·"':-L d-·:c~~:.:\ ;· ... · --~~·::1:·.1 v.:~~- -·' . 
Bulwarlc 
j c.;,. C-1 .. ~11 .A.. t .., :: .. ~.:.J".; . .-: • .:~ L... ·'-
Jluas +I- c:. o;·.t~ 
I j Bulwar}: haJ.u.:".l:t s·:;:.n{;: 
diketok, 
cat alm-·ahu 
J~,uas +I- 30 
rneni d.2 .. n 
2 _,. 
- -~-




') ,... .. 
, ... v I,·l~. I 
' ?0 Lt ! I f'\h It ,,1 ... / 
I 




,hi\):' t\RAN ME Rt\TllS DIVIS! i\ RMADA 
__ .•. rt_-_ 1!_~!!!_1_! _ _ j__R_!!_J.!_~l:!_~Y!_~~'!!.~~ ~ -:.:~E!:.__ -···- __ __ _ . _____ ----··· ---····· ________ --------------~~~~·~~~- -~~~~ 
DAFTAR PERBAIKAN (REPAIR LIST) 
rf'ln~n!1.~~~~~~a_l__ __ _____ __ :_EM~_ Car~~a ?~~-~-~~~~-~--- ~-~-~~~ ---·--···--··· -- -----·-··----------------
LT;i n gg:1l H rnrana Docking : I I 
J ~~; :· Obyck -l - ---·;\'k"(i~.'i;;iTf,:.~i7;;;··'j;;,;.'[;~;-k;;;;--·-·-·--·r:~.=~~-~--~:~;·~~~-;!~-~~~fu~_;;-~1·: .6~~--~:~== 
, 
1 Pcrllllrknn yrmg. drpcrluknn S >csifik<'lsi · Jumlah . 
r----: ! 09 ·' Pintu ke- l Pintu kedap air bosuns tor~ Karet paki g 
I i I ...• · I 
J · dap air. 12 bh, handle yang macet dii 
--
J jlancarkan, digrease baru·. \ 
I IKaret yang rusak/mati gant~ 
J i \karet paking baru·. I 
ran tai j ~:1.ngkar dar i Pl~t besi 
Kawat las • • 
1 
:_ · aJ. Jangw ulup menuju bak rantai 
11 aus agar didoubl .i.ng plat I : I 
1 1 baru. 1 
j11. : Swivel <s~ ! Swivel jangl<:ar kanan kiri ;cawat las. 
·~! ~rantai jnnrr,\1• yanr t.ipis ar~ar di tambal 
I 
11<:ar lao bag ian dalam. 
I 
i 1 2 '- 1 . l ·r aJ.n deck. 
I 






!1 3. , Bracket 
I 
Han t0.:l ;j :::> .np:l<:::~'.r yane; ukura 
dibnwah 8tanderd ganti I 
haru ;;cm1ai pcrsetujuan I 
I 
Bracket bulvtarl<: l<:anan kir · 
sudah tipis lx.1.;~ ian bawah, 
agar dipotong bagian tipi 
dan dilas sambung plat 
baru seperti aslinya. 
1 ; ha tchcoam~ng'. Bracket hatchcoaming 



















' i ' 
bulwajrk 
!Plat bulwark bagian bawah Plat strip 
I 




. .If- J'!.\'11111 ; Nil (111/IIY/]111111) I ' .'it: I H;ilaman I dari I 
.. - · ····-· -- --·- ---····-··-·-···------- -----------·-··· 
DAFTAR PERBAIKAN (REPAIR LIST) 
,---···- -----------·-----------
1-~a~~~-~~ 1_1 1~ 11_1__ _ ___ ...... _: I(M. Car?,Jm J. aya N:i,_c,t_g~-- _IJ.J.-.g -····· .. l.: · _____ ___ ······-·-- ·- ·--··· 
p·::n~!:_~ nen~a Dot· king_: ......• .:.. •. !. ...... -.... ~-- --·- ··· ·· -·-"· ·--- -·-·-·---r--·-.. ·--·~·-·-··-~---- - -----• 
I Nl' i >~by~~ Al.;tivitas/lJmian l'~;rbail.;un 
1
. · ···-···· ·· .. t;_~l!~~~~~~~~-~~-P-'~!·c . . l~~~~!. .... ----~ 
1 , 11!1 bnsknn yang dqJcrluknn . Spc:>1hl--as·1, Jumlal1 ~sTBuh1ark Bulwark dan hatchcoaming iMeni ---.-- 60 Lt . 
\ \ yang be~karat diketok, si- \cat abu-abu 80 Lt 
! 1 kat,men~ dan cat abu-abu ~Thinner 20 Lt 
1 I 
I 16[ Ponton \P!n:~n palka t,2,&3 alur \Plat strip I 1 got air hujan berkarat da{ 
keropos diganti plat baru 
• I 




ganti packing baru. \ racl<:.ing kare 
'I I I 
cat abu-abu ' diketok,meni,cat abu-abu 







11 E; f•1an hole 
\2x. · Thinner 
\Blower pall<::a 1 , 2 , 3 d ilan- j l"lla t 3mrrt 
i carkan kran bul<: a tutup da~ 
I direpair -yang rusak. 1 
dibuatkan sistem buka tut.Jp 
blower /klep bull: a tu tup·. 
I 
Tutup man hole palka 1, 2, 




I 1 semukin dan kare t paking karet uk.35m 





'i 20 : ') . t l 7 _,_,ur~ an. 












I yang rusak digan ti 
1'1ain deck palka ·1 , 2, 3 · lual 
I +/-.300 M2.diketok,sikat, 
I men~ dan d~c <:tt rnerah dek. 1 
I I 
\ J?air lead buri tan 6bh di- T 
I buka, clilancarkan dan di-
1 raki t kern bali. ganti mur 
j baut yang rusak.tutup fai 







I I 1-·~~~~~~~~~~FR~+~f~~------~---­j .. l~ibua~~~..:..: m__:_--,q.;rh-,;t;.::...j. 














L!~bmt_, -'---.L:..Ir:.!o.:J;;..:...:....!..:.:.:...J._~~;;;=~ ~~;.;.:...;;~.;:... _____ .~...J:.:a.:.:.:ba:..:.:H'::.:.n...;...~:.:.:.:.:.:;:~~~-t:.._-' 
-'o !- TISOO/ 
,LA YARAN MERATllS - DIVIS! ARMADA 
RIJ (OIIOYI21JIJIJ) ~-SE_T __ ·-------· Hal a man I dari I 
DAFTAR PERBAIKAN (REPAIR LIST} 
Nama Kapal : KM.Caraka Jaya Niaga III-2 ' 
-·· · - ·· • - ' _____ _,.__ __ _ , _ _ ____ , __ _ _ , • · -·- •• • •• •• • •• ••• •• ·•-· · • •• • • • •• ••••• ·•· ·•• •••• - • • • -•• ··---·••••-••-•-••- • • --· - • ' '' · • •• - • •• ' .,,, ,,,_ . . u•·•- •• • • ••• •• - -•• • • · ·--·· • • • - ·•- ·• 
T:anggal Uenraiut Docking I I 
---------~ 






J Manho l~e gudang kering u}<:.;- . 
1 ssommx880mm alur paking 
karet keropos pada tepiny 
agar didobling plat tebal 
\ 3mm. 22 ~ Kanvas \ 
1moorin0·rin h. K::-.. nvas rem mr: oring 
win ch sudah tipis dan 
I II au s u l: . 90rnmx?. ~ Ommx8mm. j i 
I 2 3 .iTane;ga /\. cc I Tan .'"' ~a r::· '.ng\·Jay ~ccomodasi 
I 
knnan kiri bahan besi di-
ketok,meni,dan cat perak. 
24J Poop deck Poop deck luas+/- 200M2 
I 
I 






26 . ; Dinding 
I 
b7. Sekoci .. 
I I 
diketmk,sikat,meni dan di 
ca::b dek green 2x. 
Railing buritan panjang 
+/• 80M bagian yang berka 
rat dil->:etmk,meni dan dicat 
putih dan hi t am bag.atas 
1 
Dinding dari anjunga n sam 
pai buritan ketolt bagian 
berkarat,meni dan dicat 
putih. 
Per1engkapan sekoci kanan 
kiri dicek dan yang kuran 
/rusak diganti. 
. . I 






dan dicat dengan cat orang 
dipasang reflectf~e tip 
Kebutuhau ~arc Part ·---1 





































-~~~~~~~~~~~ ·-r~--------------r~ ·-------~= 
N11ma -'--"'-~:--~--7=~: -----~-t'13!ll'!__.:__._-t/---
.J~.~~ an .. __ ~~.~'l-~~~;::: Jab :1 tan : Tcchmcal Surv.: •or 
•J:"m ·hun•' i·"IIAIHI-1'S\Rrpair LiJt.duc· 
~,.LA YARAN M El{A'J't iS - lliVISI i\RM AL>A 
."'M- TISOO/ ; RIJ (01/0Y/2111111) v- S£1" Halaman I dari I 
-- -- ------------- . --- --
DAFTAR PERBAIKAN (REPAIR LIST} 
;:~; • _c ?-!~!cc3 J_~y~ __ l!_~_~_g~ _ -~I.~~?. ___ .__ ___ _________ - ------------ ------1 
Tnnggal Rtnronn Dorkin& I 
No. Obyek Perboiknn 
2 9 .1 























"laivitnsl Urainn l'crhaikan 
yang dipc1 lnknn 
------------r---_.~-------+------~ 
Blok penp;anta . · wire selwc 
dilancarkan d n diberi 
gemuk baru te ~ :nasuk wire 
dan labrang s e; \coci". 
Dewi-dewi sekoci termasuk IV:eni 
railingnya diketok,sikat, Cat putih 
eni,cat putih. Thinner 
Deck sekoci lua s +/-190~2 
iketol<, sika t, meni dan cat 
jau deck. 
Samping kanan kiri anj 
dibuatkan atap pelindung 
dek anjungan darm bahan 
tulamg pipa& atap fiber. 
Compas s deck ,bri dge deck, 
captaintdeck di':etok, si-
kat, meni, cat hi ;j au deck. 
Railing dari compass deck 
sampai captain deck di.ra-










Cat putih . 
Thinner 














di capt.deck 2bh penutup Karet 3mmx2mm 10 Mt 
bagian dalam sudah keropo 
a gar digant i baru dan gan 
ti paking karetnya. 
I Dilcrinw lall1414lll . 
. ... .. . . ...... ·· ·--- .. .... .. ·-"" ··--
Tanda Tilngun : 
. r 
.. - -------'·--..!!...::.._U~~~~-----·--- --------· 1/(lf- 7 ~'\JI.rpair L/JI.duc- · . .... " 
.~YARAN MEll.AT\lS- DIVIS! ARMADA 
.,off- TISOOJ ; RO (OJ/09/21JIJIJ) V- SET Halaman 1 dari I 
---
DAFTAR PERBAIKAN (REPAIR LIST} 
Tanggal Renrana Docking 
Obyek 
Perbaiknn 
;.3 6 ·• I Palkah 






I [38. Plat tank 
Top 
I 




topside lambung kiri 
enyok sepanjang frame 10 
10 agar di replating. 
t gading-gading di 
r hold sebagian tipis 
erkarat agar diganti baru 
t tank top yang sudah t -
is dan berkarat .agar di 
i plat baru. 
lat tween deck yang be 
t dil<etok,sikat,meni dan 











palka dicuci/ cle ....... ~1 .. 5 - Meni 
I 
I I 
I . I 
1 • j Pelindung 
kabel 
I 













plat yang rusak 
Kotak tempat sepatu 
tainer untuk 
ka dibuatkan 
Saringan pipa hisap got 
palka 1,2,3 kiri kanan 
rusak dibuatkan baru. 
Pelindun~ Plat pelindung smoke 
~ :moke dete tor3~ bh rusak 




















PT. PELA YARAN MEHt\TUS -· DIVIS I Al~ IVIADA 
Fl/ARI.t- TISOO/ Rll (0/III'J/ 2/11111) I '- .\'/!.'/' Halaman 1 dari 1 
- ··· ···-··. ···-· - ··-· . --- .. ---... ·-·---------··---~- --·---.--- ·----·--··- . -··---------·--··--
DAFT AR PER BAlKAN (REPAIR us7):\ . . 
Tanggal nenrun:• DoddnJ: 
No. Ooyck P..:rbniknn 
P..:rbaiknn 
I . I i 45.: Bracl<et · : Bracket frame sebagian sudah I 
' I I tipis dan keropos agar dipo-l . 
: torig bagian· yang tipis dan I 
I ganti baru. 1 
l 
46·. Sekat palkj Plat sekat pall<a 1dan 2,2dant, 




1 I bawah keropos dan tipis agar i 
I .I 
· 1 dipotong dan dilas plat baru~ 
j 11.7·.1 Tanki-tanki: semua tan.ki bala~t dan air I 
l i 1 tawar dibuka,pakl.ng manhole 
1 I diganti baru. semua tanki 
j diclening, cek kondisinya. 
48·. Pipa sondinlg·. 1 
4 ') . Got palka 




51 ·I Cargo blo 
pipa sounding balast dan airl 
tawar di periksa, yang kero-\ 
po s gan ti baru·. pia t bag ian 
soundingan diperiksa ·• 
i 
Got palka 1 , 2, 3 dikeringkan, I 
I dikleaning, diketok dan dicat 
j bi tuminus". 
I Crane i, 2 merk Lieberr bagiaf-
dinding dan batang pemuat di- i 
ketok,meni,dan cat hijau 2x 
Cargch blok crane 1 clan 2 














gemuk baru dan raki t kembali 
cek kondisi sheave dan bear g 
serta as nya·. 
Wire rope. Wire rope crane 1,2 jenis 
rotating wire clicheck ulang 
kondisi dan dimintakan spare 
spare w,.ire 
i . 
crane1 : 1. 
¢32I!l!Il X 207 M 
Crane 2 .: ,. 







PT. PELAYAHAN MEHATUS · DIVIS! AIUvtADA 
FLIARM- T!SOOJ RIJ (IJ 1/II'J/ 2/JII/1} I!- .\'f:T ll<tlaman dari I 
---- ·---------- ---· . . - ··· ---·· . ---- --- ······-··--· ·-·--------·-···----- ----··- ··--·-- ·-···-······-·· ·-·---- - --·---------
DAFT AR PER BAlKAN (REPAIR LIS1) 
~ll_~~-~~~-~~2~_1 ___  KM.Oaral{a Jaya Niaga III-2 








; Ra iling crane 1 , 2 yang rusa~ 
I a· b 'k' i I ag2r 1per a1 1. 
Pipa ¢ 1,5" 
~ I 153.1 Kaca crane II Kaca pelindung crane 1, 2 Kaca mika. I 





5 11.-. 1 Radar 
I 
I Ra(· cr merle JRC j angkauan 
I ham~ a 
! 
, 55 ·I Echo 
156 .1 Gyro 
I± NM agar direpair. 
Gound et. ·:cho sounder merk JRC 
I 




I I C01 1.-:tetD r~n:o 11:ork ·anschutz 
I 
Compass 
j l<ir ' dan ~~~~t o pilot rudder ,, 
i co1;, ilut <l '':lr cH<Jdakan servJ.c 
I Agnr diarlak~n compass adjus- i 
adjusnient men :; Lla.n kalibrasi RDF saat 1. 
sea trial. 
Master cloc (·. 
Haster c1oc l< anjungan rusak 
. 1 • d' I ! penunJUKan J amnya agar 1-
1 
I repair. J 
59 . , Plat topsidl1 • 
1 Plat topside buritan kiri po . 
I sisi kamar mesin penyok ke I 
1 i C!.alam agar diadakan replating. ! '/).! 'i'anda selar Tanda .se1a:r lcapaJ. sudah rt.tsa1~ 
) 1 agar dibuatkan baru. t 
! ( I .: Dinding Dinding akomode.si karnar masi I . l J akomodasi. nis III dan lcela.si l<:eropos 
I 
j agar diganti :pl8.t baru·. . / 
52 •i Plat bosun Plat lambung ldri di bosun 
1 store. store bocor agar diganti J 
/ plat baru·. I 
I I 
I / I 
I 
_g_i_~E~-~1_a -'· ''!~!:-B'!l __ :. __ 

















13 1.1{() I(LAS11{II~t\SI lND:ONESlJ\ 
LAPORAN SURVEY 
Survey Report 
t·J o. : 0385 - SB/B'I/2003 
; :o. Reg -N:~i\apal -----~Nama PanggiJ;;-;- -·Ih·at.h:·; .;---~- ls i !;otcr- ·--r·- Oa}-;-----] 
1 ::~ 3: (~ Kr~-:c , , <A~.~l}i\~~cNiAGA-ii!.Tt- '~~::· ~~:~~~s~--''""C:""'~~,T ~~·:cHPj 
:.nda 1,, ia~ - -;-: . rio-; ·!· ;-; L(JuiiJi·-2!)--;=c;r::- - ----]i·,,.,,;;-;,--;;;;:s;·n·c, --s-J.,bav·a -------'---------- -- -1 
. '·"' cl: ;· lCI<:i C: /'. ~.:2~i_:~j ~~~;_9_':' ~IN~!:~"__ _____ _I 'l:ll'e & dalt~ ol' ~all Ve)~- _ ~2 ApdJJ~'-()3 0_/;;i 30_6fli~J903 ----- -------1 
. milil< 
. mcr p·r. P[ . GEMBANGAN ARI'/1/\lJ/\ NIAGA NA::>IONAL j 
--- ~ --- · - -----···-------·--··--···---------------·-- --------·-··---·-----·-------·-·-' 
----- ----------- --------------- - --------- -- ------- ------------ ___ ,_ .. ____________ _ 
Su r · '~Y pt.' :lcrill .111 la~l.1s !3/B 
J\(ln ,iss!Ol1 to 1.:L :: for new building 
S11 ; "Y pc lH~rin -.. n hl:ls B/L 
J\dii .J ssion lo ~1; ,.' for existing ship 
Slli "'" t~y lll'll!h;,l 11 k<'la ~ 
(' 1:<:: ·: r<'ilt' II :t: · :1 · ·c:)' 
Sur· . .:y a1P :11 ·:1 
lnlcillledi<ll•~ .'UI' \' 







Stil'l ' l'-" 1•''"!-:cdukan 
Dock I Ill_! ·Ill vey 
Sur·. ,.~ I·:J\Iilh nir 
li:-wakr survey 
p,. :1111\ll :1 an ~111'\'cy pcn~:,~ dol\an 
f',slpon<'lllt:nl l(l!· do.-.l·d lt; ~ .':till'<'\' 
Surl'l')' puro> baling-haling 
l-'ropclkr ;;hall :;urv.::t 
Peuundaan survey puros baling2 





Survey hcrsamhung lambung 
Continuous hull survey 
Surv•;y iJcl'SH!rliJur.g nwsin 
ContinHtHI:i m<idt in ::ry surv(:y 
Sun' t'~' kc~~·' 
J!,ikr .:t11'1'L'' 
Surrey td~>llla~i 
t,utom:tlion .i<l rvcy 
0 Survey in~:tala~· i pt•-ndingia 
Rd'ri<:·~r:•ting inslullation surwy 
Surl'cy perp:1nj,, ngan l\•;las lliJ Survey khu.1us Penunduon Vi:::;a D . Lain-lai~t: 
Ext<:ntion f(Jr clo: · .. rt.!Jl<.:wal surv.:y OL\::l:: ional ~urv~:y O:ltt.!l':; 
· ;·o./ tent~; at & ~~~~;, , tc~·aJ<hir : 8, s.urabaya____ ~- ~-~~~~· i:;·h!lo-, ~;;-ii-ik:n·~-1~1·4-:isn ..  si{T'~---~----------·] 
l1.! phc & rh1tc of l<~ :t v1~a .24 ... anuan 2003 l_s.~L:! 'lillc:ate 111 1. & val 1•htv ~~::pwrnber 2003 
l~A ~~--------- --- .------------------ ---- --------- ------- - . --~- ---------.. ··- - . --------- ··----· ·------, 
Sur'J :; y kl1usu :. 1Jenundaan Vis<l no. 8 dan penunclaan pengedolG .n. terapun!J. 
l-<e:as dipertaL nl<an dengan catatan visa f'-Jo. 8 dan survey pen : , ,~dokan aQM cll!r::ks<'\na:wn paling 






tas permintaa11 PT. Meratus, te!ah dilaksanakan survey terhadap kapal tersebut diatas 
~ ra1w :! g di Per<·,rCln Pel abuh~n Tanjung Perak Surabayd dan dilap ~Hkan ~~bb: _s~V'!~l<~ ~~ 
Penundaan survey pengedokan , Survey !\!lusus Penundaan Visa, sesuc!i form F.101-1995 I 
I 
------------------ ------- -------·-·------ ----·-----------.. ----- ---- ----- -----· ...... ·-·-··- ·---·-------- - ~-- -- --~---------·- ------J 
: \.1~1' :\ : \ C'A IL\1\' · ;JT M·:L\ 
!\1 <~ i li Brandt M ::, ;tger 
\J\:); - ---------1 ( . -------[t: .. t-v---- ---~· 
:,-_ ,,' (IJa '- •·un ·iaf;;r 
ll 10 - I 9')5 
SUI\VEYOH 
_ ..... --·-- / /) f 
<-------.2L/CL.-, t) 
.,,_ '~·t...t 
lr. /;if Diihksan<l P.N. /' 
··-- ---------·--·-i:Y··- · ·· ·· ······_-·-···· 






13IRO KLA \lFIKASI INDONESIA No. : 0385-SB/B !I 2003 
I . 
t ; ~ I ! : ' ' ~ ' ' ' I ' . 
Su1·vey Khusus Pcnundaan Visa Lambung Dan Pcnundaan Pengcdokan 
1. Pdat lambung kapal eli atas garis air sejauh yang dapat diperiksa keadaan bailc, kecuali 
bcberapa bagian kedapatan deformasi, bagian yang deformasi tcrsebut diperiksa keaclaan 
haik tidak terdapat keretakan dan dilaksanakan uji kedap keadaar.. baik. 
H ekomcndasi 
Jldat lambung bcserta gading yang deformasi agar dipotong dan cliganti baru paling lambat 
L1i ~00~. yaitu: · · ··· 
Pelat antara gd. No. 39 - 42/43 (ki) berbatasan 9.!:ngan geladak kedua 
(1;1ding No . 1 O t~ (ki) dua lajur diatas geladak kcdua. 
Pd1t <Ill lara gd. Nt, ! 05/ I U6- I 07 (ki) dua 1ajl.! ' di<.Jt:l ~ ~·.clad: d.;. k,:dua . 
Pclat antara gd. No. lOS- 109 (ki) tiga lajur dia 1as g0laclak kl.!dua. 
I' lat l2_\:l:1dak utama, pclat gcladak kedua dan pcla! alas g:md:t dip1:rik:-ia kt:ILhtn b~tilc 
1 :, iat ·~d:ut kcdap meli;1tang diperiksa keaclaan b:. 1ik, kecuali bcberrtpa bagiun J, t;dapat:an : 
' is ,:;d<•uhling clan ( :d·nrn1~1si, pdat-pelat :;ckat yang kedap:.r!an tipis clidoubling dan I 
l<'il:J:I ·.: , l i! • ,·iiks~~ tid,d-; krdapat kcrctakan dan diuji kt:dap hasil baik. 1 
I · , · kona·•Hia~i 
. --··---··-
'. ··I at sek.t~ ki..'LLip ~~~~!in tang yang_ kecl~pat~ tipis clidoubling dan defonnasi agar dipotong 1 ~! !11 di!:'"iltl haru paling l:l!nbat Juh 20vJ, ya1tu: ~· 
l\·lat sd::1t antma ruan~ muat I dan II (pada gd. No. 101) berbatasan dengan geiadak 
kL:dii(l (ki 1k:i) I 
I'L·Iat ~l·k , 1t aoll:tra rll:111 1.' muat II dan III (pada gd. No. 67) bcrbal.C.<c;<m den!~an gcbdak 1 
kl:dua ~ki) 
Pclat st~kat antma ru:tll('. Jnuat Ill (bn kamar mcsin (pad<& gd. : Jo. 33} satu· lajuc.diatas 
gclacbkkcdua(ki) 1 
I 
Ll. H.lg~an-~agian ko~1Struksi_ di dal<~m. For:e castle Sl)ace,. ruang m_uat I, n dan liT, ln mar i 
n : <::~m, aun _ruang mstalast kcrnudt d1penk~a keadc:nn bmk., kccu:11I beberapa bracket l 'ntllk 1 
L'.:1 dmg-gadmg ke tank top pada ruang muat l'c:Oaf~'t:a.t1 1:i p1t.i , I 
I 
g ekomendasi_ · J 
lJ ,.acket gading-gading kc tank top yang kedapatan ~ ipis pada gd . No. 43- 46 (ki) dan pa(h~ 1 
; , ! . No . :t8 -- 53 (ki) agar dipotong clan cliganti baru paling lam bat J uli 2003. . I 
I 
I 
. . I 
.:i. :---; ,lmur-sumur bilga di ruang muat dan kamar rnesm diperiksa sc~.;ara umum, keadaan baik I 
t: :m tidak ada tanda-tan_da kebocoran. 
6. ~;luffing box poros baling-baling beserta sistcm kckcc!npannya diperiksa eksternal dari 
ci~dam kamar mesin kcadaan baik dan tirb.k tcrdapat kebocoran yang berlebih. 






L ..... -----·· -·-- ----------·-·--- ......... ... ...... ....... - .. .. - .. ------ -·-·----··--------· .. ...... - ·-- ........ ..... -· - ·-- .. .... .. - ............... ---·-------·- . .. .. . .. ... . ........... _ . ..] 
BWO KLASI I•' IKASI INDONESIA No. : 0385-SB/B 1/ 2003 
~--· - -------- --------- -- - --------- -------------
! 
8. Ru·nah g~ladak, pi11tu k~:dap cuaca, jendela dan engine skylight diperiksa keadaan baik 
9. Bu:wark (ki /ka) dip~rik :-; a kt.:adaan baik. 
10. PL·, kngkapan jangkm (k i: k:t ) dan pi..!ralatan tambat diperiksa visual keadaan terpasang baik 
di kapal. 
I 
11 . Log book deck diperiksa dan berdasarkan informasi Nakhoda, kapal tidak pernah I 
mcngalami kerusakan yang serius atau tanda-tanda yang mt:m.b::thaya_k?:n pacLa bagian 
bawah gar is air sejak pengedokan tetakhir. · ·· · ... __ -·- ···· · 
REKO_MENDASI 
Surve) Pengedokan agar dilaksanakan paling Jambat Juli 2003 
CAT i~TAN: 
- Sun cy Alas terakhir 08 J anuari 2001 
- -------- -
... ........ _ 
' 
__________ ,_j 






Survt'y !"''"' ' 
1\ JJlliS~ • q ;, 
~urvey ptnc . 
Admission tu 
Survey pcm' 
Class n·.ncw;, ; 













Nama Kapal --·----~ Tanda PanggilanE. Bcnd•~-T~~;s-c lwt~;·-~~--1),;;-----l 
Ship's name t Call s1gn F I a·.: t l.•rDS$ i'Pn o i.l;'~ , Output 1 
. ~~A J~ Y~NL':AJ~:-~~~ ;: E H H -- -~ i;;d;, ~~ -. =:,-~~~G:~r_::~~'-~ 
' JO I P ·'F.QUIPPED H)R CARRlAGI~ ITcrnp.at & tgl. survey: Sm~~:1porc, OJ/01/01 -lG/01/01 1 
OF CONTAINI::R" Place & date of Sl!l vcy · . I 
: . ·---~---. ------ -· ·---··-------··-·---, 
'ENGEMBANGAN AI~MADt\ . Operator :PT. PEL .NUS iVIEIV.Tt.S - SURAllA YA j 
HAGA NASIONAL __ _j 
• 'ann !;<'las BIB rXJ 
!"JS rll l PC\\' L'l!ldl llg 
I:U\11 l<cla~ l ~iL [] 
tss fnr •:.xi sting shit> 
uan ilcla,; [] 
•rv~y 
[ "I j 
vcy 
Surny pcngcdolmu 
:Ju•.;.l. t!lg_ ~ Ill v .... y 
:)I:I"Vl:)' ~>aW:I h air 
iri~\valcr Slii'Vf.:y 
l'cltllll'.ia::n s1:rvcy pcngcdolcan 
Postpuncrn~nt for docking survey 
Survey poros lJ:ding-baliug 
!'ropd\.:r sl:an .i l•rv.:y 
[] 
Boi !er survey 
Surv.·y o!n1n:a ~; i 
i\ut0111:ttion .< 11rvcy 
.Sun· cyt~h111 ' " [] l'c:lltiiiLt:tn sur vey puros h:ding2 [] Survc.v in~lalasi 1;cndingin 
[] 
Annual ~ 1.1"''" 
Snr\'C)' P~'~'l' 
1--..:l.·::::x::.:tcnu"n ::" 
i'o, lpiliiCillcnt 1i1r prop~ikr shan :>t :rw' 1\.:lrit:cr:nin;! '' 's tallat1on >urv,·y 
t•tn~·. : niH·I .. , 0 :l11ncy Khusus 0 Lain·l:ti<l: j 
I~S I Clll'",li : 1.1\ l l' fJCC,It> IOilal Slii'ICV (!t her, 
~i=-~:~~~:~~~~7;~,:;;:;;;, ·asit~-,·~t2 . .!0~l0 No.&·:: uctl:1;W scrtilika:: --.. ;14:':;~~ Sept. 2003----
I 
No./ ternp:11 <<: 
~'~.~~§. ·~ '.:: .1s1' ,. ,, Ccrtn'ic,l!.- no & v:· •tlllv -~·-·- -~------ · -~ -· -- -- ~ ---·~- ---------- __ ... __ ~ ---~- .. ·-M-- -·-··---··------.. --~ 
I \ i I ,\. 1\.1 • 
, .. , D~~·h·i ;1:!. 
Visa ~~ <l ~ arrieJ Out 
Class Co inned 
-----· -------·--·---------
At tl1 c rc 1cst of the owner's, iVk'>Srs i'T. PELAYARAN NA:S :ONAL ML-: J\.1\TUS- ~~ Ul.<..ABAY : \ the 
Undersig .. :d Surveyor attended the ship while on dry duck at Sin ~;apore Technologits Marine Shipyard -
Singapor,·. and reported accordance to survey report form F-1 0 I and F-1 Oil as follow: 
1 
Vessel cL··.k 03.01.2001 
L:::~" .:ock-- os:_::' ____ , __________ .. ___ · ___ , ____ .. ___ · __ j 
KEI'.'d ·. CA.B.\I"G 
S~}g<ipor'~, l"i·1h January. 200 I 
, :·~~:~: .. · ·~ \~ .. . 
SL'IlVEYOR 
Br:u :cl. -. ianag.er · 
• J I , 
,. #'I • 
; . 
Docking surve j , Intermediate survey and Continuous Machinery Survey were carried 
out and reported as follows : 
I. HULL 
Shell Pla l"lli 
Bottom ; : 1d side plating, stem and stern frames clean, thickness measurerr1ent 
carried o 1!, exam1ned and found to be satisfac',ory. · 
Damage ; ·arts of side plate crop pea off and renewed as fo llows, 
- starbo<J r I 
Stra l 1 ~ FIG between fr .35/36- 33/39, size approx.1750 x 1300 x '10 mm . 
-stem pi 1te. 
Stra i • ! C- F , size approx. 3100 x 1050 x 10 mm. 
Plat1 i::/F . size approx . 900 x 700 x 12 mm 
- some \ · :lding seam buildup by welding, examined and found to be satisfactory. 
2. Deck PI;:.: Q.9 
Main d1 <. th1 ckness me;.lSUI t ·llH 'I lt carried out, examir1ed and found lo be 
satisfaGt y. 
Upper d ·ck, boat deck, fore castlt~ deck , visual inspection and found to oe 
satisfactu1·y. 
3. Bulkheaq 
Transverse bulkhead examined and found to be satisfactory. 
4. Tanks 
Followin ~ tanks opened up, cleaned for internal survey, and hydraulic pressure test 
carried r.· :t found satisfactory 
- Fore P · 1k Tank 
-After P·:ak Tank 
5. Sea ChE s~ 
Grating 1 :c. moved, chests cleaned, examined and found to be satisfactory 
steel su1 ·: 1ce recoated and gratings refitted. 
6. Bower ,t>,. _1chor and Chain 
- BowE 1 anchor port and starboard side cleaned, examined ·and found to be 
satis f 1ctory . 
- Swiw , po1i and starboard side cleaned, examined and found •to be satisfactory . 
- Chai n anchor port and starboard side cleaned, examined and found to be 
satis fJctory. 
7. Rudder S._tock and Rudder Blade 
- Rudder Blade cleaned, damaged plate to be cropped off and renewed partly, 
hydraulic pressure test carried out and examined , and found to be satisfactory. 
- Maximum bearing clearances recorded as follow : 
!. lpper pintle 0,65 mm 
Eiottom pintle 2,90 mm 
8. Thickne ~;s Measurements 
Thickness measurements carried out by QA SYSTEMS PTE L TO. in order. 
___ ·_____ , __________ _j 
B-IRO KLASIFIKASI INJ)ONILSIA 
LAPOHAN SlJHVEY 
Survey Hcpurl 
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Survey i :ohunan dan survey khusus pelaksanaan visa lumbung, terapung. Visa no. 1 dilaksanal<nn 





i ________ , 
I 
Atas perrnintaan PT. Meratus, ~elah dilaksanakan survey terhadap kapal tersebut diatas sew<J!<tul 
I 
terapung eli Per<~iran Pelabuhan T<~njung Perak Surabaya dan dilaporkan sbb : 
- Survey 1:dwnan, Survey l<husus Pelal<sanaan Visa, sesu<~i form F.101-"i995 & F."I04-HH1!:. 
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